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This handbook is correct up to 9th August, 1886, 


8-inch R.M.L. Howitzer, 70 cwt. 
(Marks I & IL) 


HOWITZER AND SIGHTS. 


Howitzer. 


(Plate 1.) 


(List of Changes, $$ 4011, 4630.) 


Mark I, Wrought iron. 


Material { exterior sue и. „ IL Steel. 
tube esc ane Tough steel. 






Length E "ors is sie as "та жашы 
{ Ке? is к ae 8. 
Weight, nominal  ... sd io caia, 40 СУТЬ 
calibre .... ep. OL rE: B nel es. 
Bore „d Teng — A ΑΟ. “06 е 8. 
ibic inches. 


capacity, — "x „4 wh 
diameter "өзө эе. | * A Jui 
}, 


(UB in 
Chamber | length \ P m 8 а 
: P or a NA 
capacity sees ... N Pr τ и" 
system .... sen “О. ygroove, plain section. 
Increasing from 1 turn in 
| 90 cals. at breech to 1 turn 
in 35 cals, at muzzle. 
we > 88 inches, ` 


number .. sa 24. 
grooves dep ee cy sae “OOS neh, 


width .... "om - ~ » — 
ertical, of hardened copper 
Vent .. xx Ἐν -{ 9 inches from end of ore. 


twist "m - 
Rifling length 


In order to ensure ап exact cubical space in the bore being left for the 
charge, the grooves terminate abruptly at a distance of 8 inches from the end 
of the bore, so as to prevent the projectile being driven beyond this point. 
The grooves are slightly splayed at the muzzle to facilitate loading. 

Planes for cross-levelling are cut upon the cascable button and the front 


portion of breech-coil (Mark I) or jacket (Mark II), and a plane for quadrant 


elevation on the top of the breech. 
The elevating plate for the arc is attached to the right side of the breech, 


and is adapted to fit the piece for the 64-pr. travelling carriage. 
Sights. 
(Plate II.) 
The piece is sighted on both sides, on the plan proposed by Major French 
A 


` The tangent sights drop into sockets, and are set vertically. The bars of 
steel are graduated to 15°, adjustment being effected by removable clamps. 
A 2 


(4812) 


4 7 


The sights have bronze heads with clamping screws, and a steel horizontal 
cross bar, which slides within the head to the extent of 1° to the right, and 
3° to the left, to compensate for wind and deflection of projectile. The bar is 

rovided with a sliding reversible leaf, having a notch for direct laying ; this 
feat is provided with a pointed sight for rough laying, and cross wires for fine 
laying when used reversed. ‘The bar is graduated from 0° to 8° right for the 
right side, and 0° to 8° left for the left side. The bars are reversible, being 

raduated upon one edge for the right side, and on the opposite edge for the 
fett side of ilis piece, and are stamped accordingly. 

The fore sights consist of stecl stems with horizontal cross bars forged 
solid, fitted into gun-metal sockets with bayonet joint. The bars are each 
fitted with a sliding reversible leaf, having a point for direct laying and an 
open notch and eye-hole for rough and fine sighting when used reversed. 
The cross bars are graduated from 0° to 8° to correspond with the tangent 
sight bars. к | 

These sights can be used for cither direct or reverse laying. 

For direct laying, the notch of the tangent sight is used in conjunction 
with the point on the fore sight, and for fine laying, the sliding leaves 
are exchanged, and tlie eye-hole and cross wires used in conjunction. For 
direct laying, the method of proceeding is the same as when using service 
sights of the ordinary m the only special feature being that both 
sliding leaves must be clamped at corresponding divisions of the respective 
cross bars, во as to obtain a line truly parallel to the axis of the gun ; any 
deflection which may be required is given оп the part of the bar specially 
graduated for the purpose. | 

For reverse laying, the notch of the fore sight is used in conjunction with 
the point on the tangent sight, or the‘eye-hole of the fore sight with the cross 
wires of the tangent sight. | 


The mode of proceeding is as follows :— 


The line of fire is obtained by any of the recognized methods (sce Manual 
of Siege Artillery), after which the howitzer is laid by clinometer or 
quadrant for the first round. 


Before firing, an “aiming point” is selected to the rear of the platform, in 
prolongation of the line joining the sights, the leaves of which are for the 
purpose shifted on the cross bars, and clamped in'any required position, with- 
out restriction as to keeping to corresponding divisions; the tangent scale 
being at the same time set to any convenient elevation (which need not neces- 
sarily be the elevation at which the piece is laid). 


If near to the platform, the aiming point must be supplemented by a 
plumb line suspended at a fixed point between it and the howitzer to mark 
the line of fire; but if at a considerable distance in rear, tlie use of a plumb- 
line can be dispensed with, ош wher, battens on the platform, or other 


е are used to ensure the gun being in the same position after each 
rouna, | 


‚ After the first round any necessary correction for elevation or deflection is 
made, and the aiming point, as above described, is used to lay on, the clino- 
meter being no longer necessary. | 


Before firing, the sights are securely clamped. After each round any 
required alteration in the amount of elevation or deflection is given on tho 
tangent sight, and the howitzer being run up, is laid on the aiming point 
without altering the position of the sights, except when the plumb line is 
used, in which case, to avoid cross-lifting, it may be found necessary to shift 


он sliding leaves ап equal number of divisions to right or left ou the cross 
ars. ° 


For night firing, or when there is much fog, a luminous aiming point is 
required. . This. may conveniently be obtained by the use of a bull's-eye 
- lantern, with wires crossed in front, fixed to a post ; the light being softened 

-by placing pipar or other suitable material over the glass. In this case a 
plumb-line will usually be үш» and the aiming point will be the point 
where the plumb-line covers the intersection of the wires on the lantern. 


Battens or chalk-lines on the platform will generally be found useful. 


, 5 


. The following sights and fittings (exclusive of spare) are issued with the 
piece :— l 


¥ 


Clamps, tangent, sight * B," bronze T iss bee . 2 
Plate, elevating, bronze, with pivot,* keep pin,t and 4 fixing 
BCrewS ... T oes ... ee ... $us ... 1 
Screws, plate, elevating, ролш 4 
Sights, R.M. L., cross bar I inire E κ 9 


‘CARRIAGE, SIEGE, R.M.L., 8-inch 70-cwt., Howitzer. 
Mark 1. 


(Iron, with hydraulic buffer, shifting roller, and two lashings, without limber.) 


(Plates III, IV, V.) 
(List of Changes, § 4531.) 


The carriage used for this howitzer is that for the 64-pr., but strengthened . 
and fitted with a hydraulic buffer. The carriage is formed of two bracket 
sides, of iron plate on the inner side of an angle iron frame, connected by 
transoms, bolts, and a trail piece with steeled eye. It is strengthened by a: 
plate near the centre transom forged with a lip at each end, and secured to 
the top flanges of the angle frames of the brackets to restrain any outward: 
tendency. It has an axletree bed with first-class axletree, and siege wheels: 
5-feet diameter 6-inch tire, with metal naves and phosphor-bronze ppo It 
is fitted with elevating gear on the right side only, and also for a hydraulic- 
buffer, and is provided with a brake as well as a scotch roller and two drag: 
shoes with chains for travelling. There are firing and travelling trunnion 
holes, the former provided with’ capsquares. 

_ The axletree bed is of wrought iron, constituting with the axletree a beam 
of box-girder section ; it is connected to the brackets by angle stays. 

The elevating gear is of the worm wheel pattern, and consists of a. 
worm shaft or endless screw with hand wheel, held in bearings on the 
outside of the carriage bracket, gearing into the teeth of a worm wheel. 
(fitted with friction cone), which gives motion to a pinion on the inside 
of the bracket gearing with the arc attached to the gun. Тһе arc is kept 
in gear with its pinion by a metal friction roller on the bracket. The. 
worm wheel and endless screw are covered by a metal guard, made in two 
parts, and hinged together, so as to give ready access to the wheel, &c. The 
friction cone in the worm wheel should be adjusted by the nuts on the end of. 
the spindle, to allow a slip of about 2* each time the gun is fired, to reduce 
the strain of the elevating gear. . 

A stool bed of wood, strengthened by angle iron along each side, large 
coin, and medium and small hand coins, are issued with each carriage, for. 
use in laying the gun in case of any damage to the elevating gear. The stool. 
bed also serves as the shifting plank for the gun roller No. 3 (also рен 
when required to shift the gun from, or to, the travelling trunnion holes. A 
‘pocket for priming irons is strapped on the rear transom. 

The carriage is fitted to carry a hydraulic buffer suspended under it. The. 
fittings for the buffer for anchorage or front pivot consist of :—T'wo vertical 

rods suspended from wrought-iron brackets under the axletree bed ; and two 





* Termed Pivots, elevating, “ B," in 1886 edition of Vocabulary. τ 
+ Termed Pins, kcep, pivot, plate, elovating, in 1886 edition of Vocabulary. : 


б. ; 


rods secured to wrought-iron brackets under the trail, and to the trunnions 
of the hydraulic buffer. The rods suspended under the axletree bed are. 
each fitted at the lower end with a bearing with jointed capsquare and 
French key to support the buffer by its trunnions. For travelling the cap- 
squares are opened, the buffer trunnions released, and the buffer secured 
close under the axletree bed. When required for central pivot, the trail is 
fitted with additional brackets for the connecting rod of the buffer. Two of 
those brackets are fixed between the trail, and one to the rear transom ; the 
piston and connecting rods are attached to the brackets by two steel bolts. 


Hydraulic Buffer. 


The buffer is of the special pattern for use with siege howitzer carriages. 
The front and rear caps are of wrought iron, and screwed on the cylinder ; a 
ring with trunnions is secured near the centre of the cylinder and connected 
with the front cap by tie bars; the front cap is arranged with a leather 
packing ring, and also for cotton instead of the usual hemp packing. The 
s rod is 2°75 inches diameter, and the front end is screwed to receive a 
ink, by means of which it is shackled to the anchoring bar. The buffer being 
fixed to the carriage by its trunnions, and the piston rod shackled to the 
anchoring apparatus, when the carriage is run up, the piston rod is pushed 
into the cylinder, and the piston pushed by the rod to the rear of the cylinder, 
the oil passing to the front of the euim As tlie carriage recoils, the piston 
and rod are drawn down the cylinder, the resistance offered by the oil to the 
passage of the former checking the recoil. 

In the hydraulic buffer for siege carriages, the size and number of holes in 
the piston do not vary. There are four holes of 0:35 inch diameter. 

ed packings are supplied for the gland. A spanner for tightening the 
gland (spanner, hydraulic buffer, No. 1), as well as a spanner for the plug and 
cock (spauner, hydraulic buffer, No. 6) are also issued for use with the buffer. 

The buffer is 5 feet 14 inches long internally, the piston is 2 inches thick, 
thus the buffer allows of a possible recoil of 4 feet 114 inches; practically, 
4 feet 9 inches should never be exceeded. | 


Working contents of buffer — ... ... 20} quarts. 


Before action, see that tho cylinder contains the requisite quantity of oil, 
that there is no leakage at the gland, that the buffer is properly attached. to ` 
the carriage with the tie bars secured by the split keys, and that the piston 
rod is properly shackled to the anchoring apparatus, or (if for central pivot) 
to the connecting rod attached to the trail. 

To fill the cylinder with oil:—Run the carriage up, take out the screw 
plug from the filing hole, and by means of the gallon measure fill tho 
cylinder. Oil is withdrawn through the front screw valve, air being let 
into the cylinder at the same time by the removal of the screw plug. ° 

If leakage occurs at the gland, and tightening up the latter does not 
remedy it, the packing must be renewed. AF 

To renew the packing :—Remove the shackle on the piston rod, unscrew 
the metal gland with the “Spanner hydraulic buffer No. 1,” and with the 
tang of a file, extract the cotton packing, then by drawing out che piston 
rod the remaining portion of the packing, ie., the metal ring and leather 
collar, will come out with it. | 

Place the new leather on the rod, taking care not to damage its thin edge, 
follow it with the metal ring, and press them both home to the bottom of 
the stuffing box; then after inserting the cotton packing, tighten up the 
whole with the metal gland. Тһе cotton rings, which should be 1 inch less 
in length than the circumference of the piston rod, must have the ends bound - 
with cotton yarn. When required for use, the rings must be well greased 
. with tallow, and placed in the stuffing box so that the ends break joint. 

If necessary to withdraw the piston and rod from the cylinder, the buffer 
must be removed from the carriage, and rigidly lashed tos idding to prevent 
it turning while removing the rear сар. After warming the cap with a piece 


Р 


of hot iron (which by softening the red Iead and expanding the iron facilitates 
removal), unscrew it by tapping the ү with a hammer; the shackle 
‚ should be detached, and the gland slackened before removing the piston rod. 
During the above operations, great care must be taken to. prevent damage to 
the component parts. 


To replace the piston and rod :—Slide the latter up the cylinder to the 
front cap, then with the tang of a half-round file inserted through the 
stuffing box, prize it into its bearing while it is being forced forward from 
the rear. Before replacing the cap coat its thread, and that of the cylinder 
with red lead. | 


To connect tne buifer to the carriage :—Lay the buffer with the filling 
hole uppermost, beneath the carriage in a line with the axis of the gun, lift 
the tie |ы, and attach them by the connecting bolt to the brackets on the 
trail, then raise the buffer with a handspike and secure its trunnions in the 
bearings by the capsquares and keys provided for the purpose. 


For travelling, the piston and rod are pushed home in the cylinder and 
secured by a strap, the thick end of the shackle pin being uppermost; the 
buffer is then lifted by handspikes, and secured by the chains on the carriage. 
The vertical rods are folded backwards, and rest on the top of the cylinder. 


The Brake. 


The brake consists of a bar of trough iron resting in staples under the 
brackets, having a.strong steel spring secured at each end, to which are 
attached wrotght-iron shoes carrying wood blocks. The brake is put on by 
means of a steel lever handle, working in a rack plate on the outside of the 
right bracket. ‘This lever fits on the end of a cross shaft, passing through the 
brackets at the front. On each end of this shaft is a crank, which is con- 
nected by a tension bar, with adjusting screws to the trough carrying the 
springs. When the lever handle is pulled down to the travelling rear of the 
carriage, the wood blocks are pressed against the wheels. 

The blocks can be replaced when worn out by spare ones. 


The Roller, scotch, 


Is a small roller hooped at each end, and with four horizontal plates 
between the hoops, having a spindle passing through with a loop at each end, 
to which is welded a chain with hook. When the roller is required for use, 
that is, when ascending a hill, one chain is hooked to an eye on the axletreo 
bed, and the other to the loop washer on the end of the arm. | 


NorE.—The brake gear, scotch roller, and drag chains, should be removed 
when in “action.” To remove the brake :—Take off the collars on the cross 
shaft to disconnect the tension bars, and unbolt the staples supporting the 
trough iron bar. 


Height to centre of gun e 2 o с 4 б 
carriage 4 With wheels... ... ... 11 108. 
Length of 85 1 without wheels — ... ... 10 11 


| axleirtee. 5 cny ^ dae ses 0 03» Ὁ 8 
Angle of trail .... is n eas se МО” 
Elevation, maximum .... he ut esa 35° 
Depression one 95494 tote €“... »548 5° 
track .... rte 6046 teen 88444 
1 ` 
Wi eels diameter еве ., га 9448 9544 өз 5 O 


carriage, with wheels, brake, hydraulic 
buffer, drag shoes, and arc, elevat- 


Weight ing se ... e o 4 O0 0 
wheels (two)... js NT . 10 2 O 
hydraulic buffer, empty 4 0 23 


8. 


Central Pivot. — IMS 
(Plate III.) 


When the carriage is employed with a central pivot, the buffer is. 
reversed, and attached by special fittings to the carriage and ivot. 

A guide in the form of a wheel which revolves around the top of the. 
pivot block, is used to ensure the carriage being “run up ” with its centre 
over the axis of the buffer, and thus prevent strain on the piston rod. 

The pivot consists of a cast-iron pivot block, and a steel pivot plug. Tho 
latter is forged with a crutch head which has suitable bearings for the buffer 
trunnions. The guide is a wheel with wood spokes and felloes, bound with 
a 3-inch ring tire, and fitted with a special cast-iron nave bored to a suitable 
size for the top of the pivot block. 

When in position, the buffer trunnions are secured to the pivot plug by 
caps, and the piston rod is attached by a connecting rod to the trail. The. 
connecting rod is steadied and held in line by two steel bolts passing through 
iron brackets fitted on the carriage. | 

NorE.—These brackets and bolts are additional to those used when the 
carriage is attached to the anchoring apparatus, | 


Front Pivot. 
(Plate V.) 


The same fittings are used on the carriage for this pivot, as for a front 
anchorage. А ground traversing platform is used with this pivot, having 
two sides of teak with transverse pieces and a trail plank also o wood. 

At the front of the platform on either side, is а metal roller on an. 
eccentric axle with a socket for an iron pointed lever, to facilitate traversing. 
Handspikes are used under the trall plank. 


Pivot Blocks. 


The same pattern pivot block is suitable for both pivots. 
For the central pivot the upper surface of the block should be 4 inches 
above the ground line ; for the front pivot 13 inches. * d 


- 


Apparatus, Anchoring, Carriages, Siege, with Buffers, 
(List of Changes, § 4430.) 


It consists of an iron tie rod 14 inches diameter and 12 feet 51 inches | 
having at one. end a shackle and bolt to connect it with the ο. the Ei 
rod of the buffer, and at the other end а “plus thread” screw fitted with a 
nut and iron plate 1 inch by 9 inches square to secure it to the beam. This 
id s has а ee oe ы inch diameter in centre, through which the 

sses, Two iron links ar | i j 
sanyo ies lateral mn e μας to the tie rod to allow, if neces- 
. There is a beam of oak 9 inches by 9 inches by 10 feet lor i 
circular hole 14 inch diameter in the ος another aso of oak т ο... 
9 inches by 3 feet long without any hole; this latter beam is to prevent the 
tie rod being forced through the large beam when running up the howitzer. 

In laying the anchorage, which would necessarily have to be done in 
constructing the battery, the 10 foot oak beam should be laid at such a depth 
Mc tie rod, when shackled up, will be parallel to the upper surface of the 

atform (generally laid at a slope of 1 in 24) and at such distance from tho 
interior slope of the parapet, that the eye of the tie rod will just bo clear 
inside the revetment, and so be in a convenient position for шокша ир. 


9. 


It is essential that the position of the shackle should’ be such that its bolt 
will be vertical, so as to admit of lateral play when traversing in the process 
of laying the howitzer. The height of the shackle from the level of the plat- 
form, will depend upon the height of the axis of the buffer. · It should be 

1 inch less than the height of this axis. | 


Weight, 3 cwt. 1 qr. 21 lbs. 


Platform, Siege, Double Decked (Wood). 
(List of Changes, $ 4224.) 


. The platform consists of two layers of 3 inch fir planks, those of the 

bottom layer parallel to the line of fire, those of the upper layer at right 
angles to it; under the bottom layer are placed four transverse planks, | 
similarly to those in the top of layer, one at the front, another at the rear of 
the platform, the other two dividing the distance between them. ‘The layers 
are connected by 5-inch coach screws through both ends of all the transverse 
planks. Two short hurters, each 3 feet by 6 inches by 6 inches, are also 
provided to prevent the carriage running up too far. These hurters, which 
are each secured by four 9-inch coach screws, are laid down with an interval 
of about two feet in the clear between them, so that the buffer with which 
the carriage is anchored may not foul them. They should not be secured . 
until the gun is placed in the firing position with the piston rod home in the . 
и ; they should then be screwed down in contact with the front of the. 
wheels. i 


One platform consists of :— 


Bottom layer, 16 planks ... 18 feet by 9 inches by 3 inches. 
Top layer, 24 planks wl 19 9 3 


Transverse planks, 4 ae » وو‎ » 
48 5-inch coach screws, 8 inch diameter. | 
8 9-inch i 


5 
2 hurters 3 feet by 6 inches by 6 inches, 
Almost any scantling may be used for hurters. | 
These platforms should be laid at а slope of 1 in 24 (2° 23’) to the front, 
with a clear space of 1 foot between the front of the platform and the foot of 
the interior slope. | 


The object of this arrangement is :— 


1. To leave a sufficient gangway between the front of the wheels .and the 
interior slope, so as to enable the officer or No. 1 who lays the gun, to pass 
round to the front of the trunnions when the gun is in the firing position to ` 
lay “reverse,” | 


2. For convenience of drainage. mE 


3. To prevent the earth and stones shaken down by the shock of firing 
ш on the platform. The average weight of double decked platforms is 
about 85 cwt. ` | , | . 


These platforms will be carried and laid by the Royal Engineers. | 


` Guides, Wheel, Platform, Siege, Mark L 
(List of Changes, $ 4435.) _ 


These guides are of elm, plated with iron on the curved edge. Two such 
guides are issued with each platform. They should be screwed down on the - 
latform after the carriage has been run up-to the firing position, and the 
uffer shackled to the anchoring apparatus ; care being taken that the piston : 
rod is in exact prolongation with the tie rod. . i ᾽ | 
The object of the guides is to ensure the carriage each-time it is run пр. 
being in a correct position with regard to the anchorage, and to simplify the 
process of laying “reverse.” 


Weight of each guide, 1 qr. 15 Ibs. 


10 


Plate, Wheel Platform, Siege, Mark I. (Steel). 
| (List of Changes, $ 4435.) 


The wheel plates are of steel $ inch by 18 inches by 6 feet. One of these · 
lates is to be placed under each wheel of the carriage to protect the upper 
р. of the platform. 


Weight of each plate, 1 ewt. 2 qrs. 10 Ibs. 


Plank, Trail Siege, Mark 11.3 
(List of Changes, $ 4435.) 


. The trail plank is of oak 12 inches by 3 inches by 6 feet, shod on both 
sides for the whole of its length with channel steel, and fitted with four oe 
handles. It is to be placed under the trail of the carriage to preserve the 
ground platform from injury. 


Weight, 2 cwt. 1 qr. 7 lb. 
Limber, Siege, R.M.L. Howitzer. 


The limber is the service wrought-iron siege limber, the futchels and 
splinter bar are of wrought iron ; the axletree bed is also of wrought iron, and 
with the axletree constitutes a beam of box-girder section. 

The wheels are 2nd class, B. No. 25, Mark III. “The washer is a ‘loop 
washer,’ having a shorter loop than the usual drag washer,” | 

The limber is fitted with a limber hook, steeled witha piece of steel welded 
in to prevent wear, and fitted with a steel key, 1}-inch diameter 

The shafts are, one pair “near” and “off,” the former being of the field 
pattern, and the latter similar to the field pattern, but having a loop on the 
iron for the stay of the outrigger; also another pair “ framed” and attached 
to the splinter bar. There are outriggers for four-horse draught. 

The limber is arranged with one box to contain the sights, small stores, 
and elevating arc. This box is common to the R.M.L, 8-inch, 70 cwt., 6°6-1поһ, 
and 6'3-inch Howitzers when used in the siege train. 

| UU | cwt. qva. 1b. 
limber and shafts ... ue ... 6 322 

Weight | wheel Ἢ ж шш м 4 2 4 
store box, empty ... ^ аш d 0 19 


List of Stores that can be carried on the Carriage. 


No, No. 
Ато, elevating  ... ijs 1 Roller, shifting se ш... 1 
Brush, water .... οὓς as. 1 » Scotch .. ju wwe od 
Coins, wood, hand eus mie Ө Spanner, McMahon’s .... ων | 
Hammer...  .. ou ip. d Socket, priming irons ... . ... 1 
Handspikes e — n ‘ie: «Ὁ Stool bed... in de. - "uw 1 
Pincers (pairs) .. mm. ee 1 

List of Stores that can be carried on Limber. 

Νο. Νο. 
Axe, felling —. ...  ..  .«. 1 Ropes, drag (pair) as m Í 
Box, tin, grease, 3-lbs. se ... 1 Swingletrees ш  ..  .. 3 
Buckets, cavalry .... iid mE. Shovel un Lud ἫΝ MES | 
Hook, bill... iid эй ο. Spade .... i κ | 
Jack, lifting, Clerk's... au 1 Spanner, hydraulic buffer, No.1 1 
Maul "a bus iis dm | Washers, drag, 1st class s 
Pickaxe 52. u. sa ο | Е » 2nd class "EX 


дд 
* In the drawing (Plate ПІ.) а trail plate of iron is shown, this being a special 
one issued for Hongkong. 


11 


` List of Stores for the R.M.L. 8-inch 70-cwt. Howitzer, 
that can be carried in the Siege Train Limber Box. 


| ` Νε Νο 
Bit, vers, 17-inch e Portfires, common ich ve 
Can, oil, lubricatinz -— Pocket, tube ...  .. e 

» » feeding, 1 pint... con »  fuze  .. sri i 
Chalk, white — ... wie 028, Pir, linch, lst class ... 
Cock, metal, draw-off  .... TE » 2nd class 


| Plummet, lead ... εὐ 


2 

1 

1 

Cloths, sponge  ... sias dies "e | 
; Plug, screw, filling — se  .. 1 

1 

4 

2 


Couples, trace ae 
Clinometer (in case) . 
Cylinder, with 6 bits 
Driver, screw, shrapnel .... 
A » Steel, 6” .... 
Drift, wood 


we | 

«2. 4 
Pricker, 12-inch.... 2d T" 
Reel, wood seis š ES: 
Rope, cotton, white ... Ш, 
Stick, portfire .... n S 
Sights, tangent, with cross bar.. 


1 


. 
ΝΠ 
. 
` 


= لم کم حل کا B. Οὐ‏ لم لم لر —— = м i‏ — ل لالس < C23‏ = 


Extractor, fuze .... an » fore Š Р 9 
File, half round, handled - Spike, spring ο, Vise 1 
Hemp, undressed . bs. Spikes, common.... дё 2 
Hook, borer i is jd Scissors, laboratory »... ide. - 1 
Key, for metal lined cases Spanner, hydraulic buffer, No.1 1 
> iron, fuze and plug TE ; „ Моб 1 
Knife, clasp : Tape, measuring " ws. | 
Leathers, gland ... Tubes, friction .... < drap 
Line, hambro ... .... .... Twine, whipping ων. dB. 1 
Lanyards, friction tube .... — ... Vent servers, with lanyard ... 2 - 
T chalk А ۴ x er ον af 078 4 
arline .... skis i 3. 3 asher, drag, letrelasg;;v... ... 1 
Match, slow — .. a. Ib 1 К loojy Beli BADER у. 1 
Measure, filling buffer ... — ... 1 d Lud ш ES EON 


The box is also fitted to carry an elevating аге andip 2 огр) can if 
required. i ` ρῶς vA US p р. 

VY = I M 
Nots.—There is also a smaller store box with slanting top; Το] may be 
issued with this limber, when the Howitzer is used otherwise than^with the. 
Siege train, Š 4099. 


General Instructions for Care and Preservation. 


Care should be taken that all nuts and screws are properly tightened up ; 
if removed they should be slightly oiled before being replaced, and to. 
revent damage by the threads crossing a few turns should be given by hand 

efore using the spanner. 
' On no account should a hammer be used in removing the nuts or screws. 

All bright parts should be kept clean, and when not in use, slightly 
greased ; all working parts must be kept free from clotted oil and dirt, and 
properly lubricated. 

The axletrees and grease chambers of the wheels should be frequently 
cleared from clotted grease, and all dirt and grit removed before lubricating. 
'To ensure thorough lubrication, the chambers must be kept filled with grease. 

‚ Store boxes should be removed occasionally and examined underneath. 

Care must be taken to prevent the lodgment of water on any part of the 
mountings. 

The points of the shafts should be kept off the ground when parked. 

Defects or damage should be made good without delay ; if the paint 
becomes rubbed off at any part, it should be patched over as soon as possible. 
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| PROJECTILES. 
(Plates VI, ҮП, and IX.) 
(Sce Changes in War Stores, § 2188, 4031, 4199, 4337.) 
: Ib. i 
: | Empty № ue ῥίον any 160 Ó 
| с ‚ J Gas-check ... "n - 0 4 
ommon ἡ Bursting f P. 16 lb. 6 oz. 20 9 
charge { о. 3 lb. 12 oz. 
Total weight filled .... . = 186 11 = 15 p.e 
(Empty i. ше ua cos bl d9 
| *Shrapnel 4 Gas-check .... M jue. dum - «Ὁ «Ἡ 
Shell | Bursting charge F.G. ... ... 2 0 
Total weight filled .... sos ae 180: Ὁ 
Star, spherical, containing— 
diam. length. 
12 stars  ... we l1'2977 835" 
Gu πεν 3:35 
ШОО ο. ο ο 2:65 
| Total weight filled ... ... μὲ 22 OA 01ὔρ.ο, 
Shot, case, filled with 75-8 ozs. sand shot es лае 74 0 


‚ Gas-check, copper automatic, with projections ' „„ — .. 6 4 
| Common Shells, | 
These shells аге without studs, the bodies are unturned, being cast to the 
figured dimensions, leaving 0°15-inch windage, and bands are left at the base 
and head turned down to 0:05-inch windage. | 


Gas Checks. 


The rotation is effected by means of the gas-checks, the curved portion of 
the base of the shell being cast with radial grooves, into which the inner sur- 
face of the gas check is compressed by the Та on firing; the gas-check 
is also at the same time firmly attached to the base of the shell by being com- 
pressed into the groove or neck round the projecting part at the rear end of 
the shell, The gas-check is made with projections round the circumference 
corresponding to the rifling grooves of the Howitzer. 

. Incendiary Shells, 

Incendiary stars are intended for filling common shells which are to be used 
for incendiary purposes. , Each star consists of a hollow paper cylinder about 
2 inches in length, 0°7 inch in external diameter, and 0:5 inch in internal 
diameter, soaked in paraflin wax, and filled with the following composition, 


viz, — 
. India-rubber solution ... 2 oz. | Parafin wax  ... .... Of οὗ, 
` Powder, mealed .... — ... gy Naphthaline — ... ^» OF з 
Saltpetre, ground su SL s Coal tar ,... e duc d. гү? 
with half the weight of the mass of mealed L.G. powder added. 
, Hach end of the star is primed with quickmatch. 
Tue shell will hold about 255 stars, with (about) 5 lb. 6 oz. loose L.G, 
powder. un" | 
The stars are packed in tin-lined deal boxes, holding 200 stars; they аге 
not wrapped in bundles, but over the stars a sheet of brown paper and paper 
shavings are placed before the closing plate is soldered down. 


Fixixa GAsS-CHEcES, 


The gas-checks can, if necessary, be attached by placing them on the base, 

ainted side to the rear, and making four nicks with a spike-nail and hammer 

into the groove at the side of projection on base. . It las been decided, how- 
ever, that they should be loaded separately, and such is the drill. 


* Not yet introduced. 
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FUZES. 
(Plates VI, VIII, and LX.) 


Percussion— Direct-Action. 
. Time —15 seconds with detonator 0'012 wire.* 
15 seconds with special priming. 


INSTRUCTIONS FOR THE PREPARATION OF SHELLS AND 
THE EXAMINATION OF FILLED SHELLS. 


(See Army Circulars, 1st September, 1884.) . 


FILLING AND SECURING BHELLS. T 


Common Shells. 


Weigh out the charge in quantities in the po of P. 4 10. and 
F.G. 1 oz., and drop one quantity of P. pebble by pebble into the shell. Then 
insert the funnel, and pour in one of F.G., tapping the shell with a wooden 
mallet to assist the latter in filling up the interstices between the pebbles. 
Repeat this operation till the shell is full, when the G.S. wad is to be in- 
serted shalloon side downward, and the fuze-hole plug screwed in. | 


Shells, Star. | | 


These shells do not require to be filled; they are ready for the insertion 
of the fuze when the plug is removed, 


' . Common Shells for Incendiary Purposes. 


The empty shell should be tilted to one side, and the stars put in gradually 
and occasionally “ set" or shaken down, so as to bed themselves evenly together. 
(A small wooden stick will be found of assistance in getting the stars well in.) 
When no more stars can be inserted L.G. powder is.introduced, the shell 
being арра with a mallet or piece of wood, in order to have the shell com- 
‘pletely filled. The fuze or plug will be then inserted, as may be required. — 

Before using a shell, it should be ascertained that there is powder close to 
the fuze-hole. " hese shells are fuzed with percussion fuzes. 


Frxina Puvas. 


When plugs or metal fuzes are screwed into shells, they will be lubricated 
with Field’s grease, No. 3, if for use at home stations or in British North 
America. Рисе’в composite grease is to be employed at all other stations. 

Instances have occurred in which fuze-hole plugs of common shells have 
been so jammed in as to be immoveable, in consequence of using the 
“Wrench, removing base-plugs of Palliser shells? The * Key, iron, fuze and 
plug, G.S.,” and the “ Key, iron, plug, G.S.," are the only implements which 
should be used for screwing in the GS. plug. 


 DisriNauISHING Marks. 


All filled shells must be marked with the word ** Filled" and date, and the 
letter “ Р.» to denote the bursting charge. The colour of the paint will be 
red on a black ground, or black on a red ground. At stations where means 
are available the monogram is to be painted. . | 





` This fuze will probably bo shortly ео by tho 15-seconds sensitive fuze. 
t Shells for siege purposes aro issued Шей, | 
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PREPARING FUZHS. 
Fuzes, Percussion, Direct- Action. | 


These fuzes require no preparation except the removal of the metal 
cap ; they are screwed firmly into the fuze-hole by means of the “ Key, iron, 
plug, G.S," which fits into the square hole in the cap. This cap is fastened 
on to the head of the fuze by two double bayonet joints, which enable the cap 
to be used either in fixing or unfixing the fuze. The cap can be removed by 
bringing the centre of the bayonet joints in line with the studs on the side of 
the [η of the fuze. 

The cap will not be removed until after entering the shell into the muzzle. 


Time,. Wood, 15 secs., with Detonator. . 


These fuzes are prepared for any desired time of flight by boring through 
the side hole corresponding to the required time, into the ο... 

When using the hook-borer place the fuze in the hook of the hook-borer 
in the proper position for boring the required hole; enter the bit into the 
side hole, screwing up until the bit has entered as far as the borer will allow, 
taking care to press the fuze with the fingers so as to ensure its bedding fairly 
in the hook. | 

Unscrew, and, when the bit is quite clear, remove the fuze from the hook. 
The length of the bit is so regulated that, when placed in the handle, it will 
enter sutliciently far into the composition when screwed: down to the shoulder. 
If the bit should become unserviceable, the handle must be detached from tlie 
shank and the tightening-screw unscrewed, the square hole in the hook being 
made for that purpose. Care must be taken when substituting another 
bit that it is properly placed in the handle, and that the tightening-screw 
firmly presses upon it, for if any space be left between the handle and the 
head of the bit, the end will not enter a suflicient depth into the composition. 
The borer should be occasionally examined and cleaned. The operation of 
preparing the fuze and fixing it in the shell takes, on an average, about 15 
seconds; with a little practice these operations may be performed in a shorter 
time. 

Time, Wood, 15 secs., with Special Priming. 

This fuzo is for use with star shell only, and is distinguished by the head 
being painted red. 2 

It is the ordinary 15-secs. M.L. time fuze with an extra priming of gun- 
cotton yarn, protected by a waterproof paper cap, which is held in its place by 
a tape and copper band. 

t is prepared for any desired time of flight by boring through the cor- 
responding side-hole into the composition. To do this the fuze is placed in 
the hook-borer in the proper position, the bit entered into the side-hole and 
screwed up as far аз the borer will allow, care being taken to press the fuze 
with the fingers, so as to ensure its bedding fairly in the hook. 

The bit is then unscrewed, and when quite Нея {Һе fuze is removed and 
inserted in the shell, When the latter is placed in the muzzle of the gun, the 
fuze is uncapped by giving a smart pull to the exposed end of the tape band. 


Έπχινα Fuzxs, 
Fuses, Time, Wood, with Detonator, and with Special Priming. 


These fuzes should be screwed into the fuze-hole by hand; when they 
cannot be screwed any further they are properly secured. They must not 
be fixed by striking them with a mallet or any other instrument, neither 
must they be struck against anything on any pretence whatever. 

With rifled М.Г. guns the safety-pin will not be withdrawn until after 
entering the shell into the muzzle. | 


EXAMINATION or FILLED SELLS. 


Remove the fuze-hole plug, pass the “metal hook for removing wads” 
through the hole in the centre of the wad, and draw the wad out of the 
fuze-hole ; if the powder charge is in a serviceable condition, insert a new 
ον esed e wad, and ee the shell as directed in instructions for filling, 

f the powder charge is found to be caked from the effects of damp, empty the 
shell and clean it out. If the powder is so caked that it will not run out 
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of the shell, or if any powder remains adhering to the interior of the shell, 
fill the shell with boiling water and allow it to stand for about five minutes, 
then pour out the water and fill up again with boiling water. After standing 
for 15 minutes more, the shell may be’emptied, using the copper scraper for 
shells to facilitate the removal of the wetted powder. The scraper must not 
be applied until after 15 minutes have elapsed after the second quantity of 
boiling water has been poured in. When the shell is perfectly dry, refill 
with serviceable powder. | 

If means are available, a wooden horse placed over the open mouth of an ` 
empty powder-barrel should be used when emptying shells by up-ending them. 








CHARGES. | | 
ilk cloth : $1Ъ., 94 Ib., 1Ъ., 74 Ib. А lb., 54 1b., 43 Lb. 
Silk cloth, 114 1b., 103 1b., a th REO 7 1b., 6} 1b., δὲ Ib., 43 1b., 
| Cartridges. 

Silk cloth, R.M.L. Howitzer,8-inch,, 4 pP | 
e 70 μι, Howitzer, 81а 111 8, Ib, and 3 B RG? Mark L. 
Dimensions. 

Empty Filled 
‘Length, Breadth. Length. Diameter, 
lb. oz. Inches. Inches. Inches. inches, 
11 8 14'5 11°4 85 to 9 T5 
7 0 11 114 6 to 6'5 67 
9 8 896 114 49 to 40 61 
TUBES. 


Friction, Copper, Service, Long (5”). 


DIRECTIONS FOR MAKING UP CARTRIDGES, 
(See Appendix to Clause 155 A.C., 1883.) 
Filling. 

Care will be taken to see that the cartridges are properly dry before 
being filled, and the proper charge will be carefully weighed out and inserted 
by means of the “Funnel, copper, cartridge.” Cartridges will be choked 
by drawing together the mouth of the cartridge into several plaits with a 
brass needle, threaded with silk twist doubled; after drawing together the 
mouth of the cartridge, three turns will be taken round the plaits, and the 
choke thus formed will be further secured by passing the needle three times 
through it, alternately above and below the turns, thereby stitching down the 
turns round the choke at two points equi-distant from each other. | 


Hooping. 
Ist. With braid hoops.—Draw the braid through the silk cloth until 
the knot of the loop comes home to the silk cloth, the single end being 
already passed through the loop from underneath ; pass the single end to 
one side of and under the loop, then draw the hoop tight and keep it so by 
placing the forefinger of the left hand firmly on the loop; bring the runnin 
end between itself and the loop, and draw tight the single bend thus formed, 
‚ taking care that the bend bites on the loop and not on the single end, otherwise 
the knot will slip. The maintenance of the proper form of the cartridge 
. depends on the hooping being thus secured. 
_ 9nd. With silk twist.—After making the last stitch in choking the. needle 
wil be turned downwards and carried through the powder and out at the 
seam in the line for the front hoop, the silk twist will then be carried tightly 
round the cartridge so as to form a hoop, and will be stitched to the 
cartridge at two or three points in the same way as the turns at the choke 
were secured, and the remainder of the hoops will then be similarly formed. 
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RANGE TABLES, 


(Based on practice of July, September, and December, 1879.) 


Projectilos, common, and battering shells, fitted with rotating gas-checks 
‘weight, 180 lbs. 
Charge, 11$ №. R.L.G? Muzzle velocity, 956 f.s. 


























7 δ я 50 рег cent. of rounds 
Eo 23 should fall within 
τῇ o 
334 [95.8 
piss |328 
i : κ $ ciu 
| 4а g "$ = ht 
& Я © "n 5 > 9 i 
of A š “Ш> Š [ὅσα 8 
= m sya 
5 d £ | | 8 | 392 | ва s 
a [э] @ 3 o B |= Я 4 Β H^ 1 д ° 9-4 
а о 2 d Š ad 8 a 
Ë š i a |BljegesRjessS| κ 3 > | Β 
5 a 4 4 | м iz 4 д Щщ я. 
da | yas. 4 dia ΒΒ f. в. | yards. | yards, | yi 
Eid че. εν п. | 935 | 2550 | a Lt pos D pus 
400 0*3 1 ЕН ϱ ο 138 i 25 °0 0:68 ... eee one ` w. 
500 921 | 25-0 | 0-72 20 
coo | 04 | 144 | 0 3 | 156 | 914] 25:0 | 0'87 “ο. 0-51 19 
100 | 06 | 2.4] 0 3 | 216 | 97] 25:0 | 101 | 9:8 | 0521 | 043 | 28 
soo | 0:8 | 224 | о з | 236 | 900] 25-0 | 1:16 | 11-2 | 025 | 055 | 2:6 
900 | 150 | 244 | o 4 | 256 | B94} 250 | 1:31 | 12:5 | 0:28 | 0-67 | 30 
1.000 | 13 | 3 4 j| 0 6 | 317 | 838 | 250 | 1:46 | 138 | 032 | O-79 | 3-2 
17100 | 16 | 324 | 0 δ | 338 | 882] 25:0 | 1:00 | 15:1 | 0:36 | 1:00 | 37 
[100] 1:0 | 344 | 06 | 40 | 86| 25-0 | 1-74 | 164 | очо | 121 | 4-0 
300 | 23] 4 4 | от | 424 | 80| 250 | 189 | 117 | оча | 142 | 4-4 
1,400 | 28 | 424 | 0 7 | 448 | 864| 23:8 | 2:03 | 18:9 | O'48 | 1:63 | 47 
1500 | 33 | 445 | ов | 512 | 858} 23.8 | 2:18 | σο | 0-52 | 144 | 51 
1600 | 3в | δ 6 | оо | 530 | 852 | 23-8 | 2-32 | 21:3 | O56 | 2-14 | 5-4 
700 | 44 | 527 | 010 | в о | 846| 2378 | 2:47 | 22:5 | ово | 2-44 | 58 
17800 | δ | 648 | 010 | 625 | soj 23:8 | 201 | 23-7 | 064 | 2-74 | 61 
1900] 5% | 6 9 | 010 | 650 | 831, 23:8 | 2-76 | 21:9 | o-cs | 3:05 | 65 
200 | €3 | 630 | 011 | 716 | 820 | 23:8 | 2-91 | 264 | 0-72 | 3:26 | 6-8 
210 | 71 | 661 | 011 | 744 | 824| 238 | 3-05 | 213 | 0-77 | 3:18 | 722 
2200| 7:9 | 712 | 012 | 812 | 819] 23:8 | 3:20 | 28:5 | ово | 421 | 7:5 
2300 | 87 | 733 | o 13 | 842 | 814] 23:8 | 3:34 | 20-7 | 0°87 | 4:64 | 79 
2400) 9:5 | 754 | 013 | 912 | воо | 2277 | 3-49 | 20:9 | 0-02 | Бот | 8-2 
2500 | 104 | 816 | 014 | 942 | 80£| 22-7 | 3:63 | 391 | 0-98 | 5-50 | 86 
27000 | 113 | 838 | 015 | 1012 | 799| 21:7 | 3-78 | 33:3 | 1:04 | 6:08 | 9-0 
2700 123 | 9 1 | 016 | 1042 | 794] 21:7 | 3:92 | 315 | 110 | 6-66 | 9% 
2800 | 13:4 | 924 | 0 16 |1114 | 789] 20-8 | 4:07 | 35-7 | 1°17 | 7-25 | 9:8 
21000 | 145 | 948 | 017 |1148 | 781| 208 | 421 | 360 | 125 | 1181 | 102 
$000| 157 |1012 | 018 |1224 | 779| 192 | 4:36 | 380 | 1:33 | 8-43 | 10-6 
3100 | 17-0 11038 | 019 |13 0 | 775| 19:2 | 451 | 391 | 141 | 934 | 1170 
3200 | 186 [11 4 | οσο | 1336 | 771} 19:2 | 465 | 40-2 | 149 | 9-85 | 114 
3200 | 20-1 |1130 | 021 |1412 | 767| 19:2 | 430 | 413 | 1-57 | 10556 | 11-8 
400 | 21:8 | 1156 | 022 |1448 | 763| 17:8 | 4:94 | 42-4 | 1-66 | ll-28 | 12-2 
3,500 | 23:6 |1224 |. 023 [1556 | 759] 17:8 | 5:09 | 43:6 | 1-75 | 12:00 | 12-6 
3600 | 25:5 |1252 | 024 |16 6 | 755| 178 | 5:23 | 446 | 1585 | 12:96 113: 
3700 | 275 |1320 | o25 | 1048 | 751] 1138 | 5338 | 45-7 | 2:00 | 13-98 | 144 
3800 | 20.6 |1348 | 026 | 1713 | 747 | 16-6 | 5-52 | 46:2 | 2-15 [14.88 [138 
3'900 | 818 |1418 | 028 |1814 | 745! 10:6 | 5-67 | 47-1 | 2-00 | 1-84 [112 
4,000 $60 | 1449 0 29 ig 0 | 739| 16-6 | 6:81 | аво | 245 16-80 | 14-7 
. 8 | 735 | 1656 | 5:96 | 49:5 | 2:60 [17:96 | 15: 
4,200 | 39:0 [15 48 031 | 20 36 31 6: . . . . "ec 
4200 | 420 |1618 | 033 | 2124 | 227 | 15-6 | 623 | мз | 100 2902 116 
400 | 452 |1650 | 035 |2212 | 723| 15:6 | 6:40 | 52:1 | 3-20 . | 167 
4500 | 48:5 | 11 22 | 037 |23 2 | 7201 147 | 6554 | 62:8 | 8-40 | 117. 
4600 | 615 |1756 | 038 | 2854 | 717| 14-7 | 6-09 | зт | 838 | 2 |1741 
4,700 л 040 | 2648 | 715} 13:9 | o'st | 515 | 3-90 s a 
| 42 | 713 | 13:9 0н 
6000 | 030 1194 | 044 [7036 | TIL] 13:9 75 | set | aun te Ίνα 
36 | 109] 131 | 7-27 | 60:9 | 4:65 | ;; . 
5,100 | 720 | 2056 | 048 |2840 | 708| 12: Ἐπ 
5,200 $0 |2138 | ово |2046 | T0 | 11 9 TM | δἰ) $25. | 20-1 
; 54 | 106] 119 | 7-71 | δ93 | 646 | .. 
5,400 | 87: |23 0 [4055 132 7 705 . . . А ei ue 
6600 | 93-0 | 2344 | обв | 3324 | 704 11:8 ὁ οὐ s оо R > 
6000 4 000 |2428 | 1 0 [5444 | 703) 11-3 | 8:14 | ore | 0-27 zoll 
| 4 | 704] 104 | 8:29 | 62.8 . ” 
5800 |1115 |26 0 | 1 6 |372 5| 10:0 | в. Sy aa |’ Si^ ped 
5.900 | 1180 | 2660 | 1 8 | 38 8 708 19-6 aes en 2 abe = e 
δ000 |1246 |2742 | 111 |4012 | zor] 9-2 | 873 | ма | т 2950 
6,100 | 131-0 |2836 | 113 |4136 | 708} 02 | в:в7 1'40 ew) |251 
6,200 | 137:5 | 2030 | 116 |43 0 | 709] 9-2 | 9-02 бз. [ао 2 3 1 
6,300 0 24 | 118 | 4424 | T10| 89 | 9:18 | 664 | 8:35 | шш {279 
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Charge, 101 10. Β.Π. Muzzle velocity, 920 f.s. 
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yurds.| yards, | ° ' ° / ο / f.s. | yards. | yards. | yards. | yards. | vards. | seca. 
$00 ave 0 46 8... aes 899 23 °8 0'43 st ase ven .... 
400 vis 1 7 το τ. 893 | 23:8 | 0.58 sat a p u 
600 0°3 128 | 0 2 148 | 887} 2277 0:72 6:6 | 0°17 0:20 1 6 
600 0'5 15 | 0 3 212 | 881| 21.1 0:87 7:9 | 0:21 0.33 19 
700 0:7 | 213 0 8 | 236 | 876 | 21-1 1:01 9:2 | 025 | 0:46 | 2:3 
800 09 1236 | 0 4 з 0 | 8691 208 1°16 10:6 | 0°29 0:59 | 2.6 
800 121 з 0 | 0 6 C324 | 863| 20:8 | 1°31 11:8 | 0:33 | 0:73 | 80 
1,000 1:5 | 324 | 0 5 | 848 | 857, 20°8 1:45 13:1 037 0°87 3:3 
1,100 19 3 48 0 6 412 851 | 20°8 1 00 11.3 0:41 1.09 3°7 
1,200 2:3 | 412 0 7 436 | 845 | 208 1:74 15:5 | 0°45 1:31 41 
1,300 2:7 | 4 36 0 7 6 0 | 839] 20:8 1°89 16:7 | 0:49 1°53 4°5 
1,400 32 | 5 0 | 0 8 | 627 834 | 20°8 2°03 17:9 | 0°53 1.75 | 49 
1,500 8:8 | 624 | 0 9 | 664 | 829! 20:8 | 2:18 | 191 | 0.57 | 138 | 52 
1,600 4'b | 5 48 010 | 621 823 | 20:8 | 2:32 | 20:3 | 0:62 2:31 | 5'6 
1,100 5:2 | 612 | 011 6 48 | 817 | 208 2:47 | 215 | 0°67 2°64 6:9 
1,800 5:90 | 636 0 11 118 | 812] 208 | 2:61 29.7 0.72 2:97 | 6°3 
1,900 6'1 7 0 | 012 148 | 807| 20:8 | 2°76 | 23:9 | 0°77 3:30 | 6°7 
2,000 76 | 724 | 0 13 8 18 802 | 20:8 | 2:01 25°0 | 0'82 3°64 | 71 
2,100 8:5 | 748 | 014 | 848 797 | 20:8 | 3:05 | 2671 0:87 4:09 1:5 
2,200 9:5 | 812 | 015 | 918 | 792| 20:8 | 3:20 | 212 | 0:93 | 4.54 19 
2,300 | 10.5 8 36 0 16 951 787 | 20°8 934 288 0.99 4'99 8:3 
2,400 | 11:8 | 90 | 017 |1024 | 782] 20:8 | 3:49 | 29°4 | 1°05 | 5:44 | 87 
2,500 | 12'7 924 | 018 | 10 57 111 | 20:8 | 3°63 | 30% | 1°12 | 5:90 | 9-1 
2,000 | 13:9 948 | 018 11130 | 772, 20:8 | 3:78 | 31°6 1:19 | 6:49 9:5 
2,700 | 15°2 |1012 í 019 [12 3 | 767| 20:8 | 3:92 | 22-7 1:26 7'08 9*9 
2,800 | 16:6 |1036 | 020 |1236 | 762] 20:8 | 4°07 | 33:8 1:34 | 7°68 | 10:3 
2,900 | 180 |11 0 | 021 |1312 | 758| 19:2 | 4°21 34:9 | 1:42 | 8:28 | 1077 
3,000 | 19:5 |1126 | 022 |1348 | 754) 118 | 4°36 | 36:0 | 2:51 8:88 111.1 
8,100 | 21°0 11154 | 023 | 1424 | 750| 16:6 | 4°51 37 `1 1:60 | 9°63 | 11.55 
3,200 | 22:5 |1224 | 024 |15 0 | 746] 16:6 | 4°65 | 381 1:70 | 10°38 | 119 
3,300 | 240 | 1264 | 025 [15 36 | 742 | 196 | 4°80 | 39-1 1:80 | 11°13 | 1244 
3,400 | 25:5 |1324 | 026 | 16 18 738 | 16:1 494 | 40°] 1:91 | 11:88 | 12:9 
3,500 | 275 |1355 | 027 |11 ο | 734| 156 | 5°09 | 41°1 | 9:02 | 12:68 | 13:4 
3,600 | 29:5 |1427 | 028 | 17 42 730 | 14:7 5:23 | 424 2.15 | 13:62 | 13-9 
3,700 | 31:5 115 1 029 | 18 27 726 | 14:3 | 8°38 | 431 | 2°28 | 44°61 | 14:4 
3,800 | 33:5 11536 | 040 | 1912 | 722] 13:9 | 6°52 | 441 | 2:42 | 16°60 | 14:9 
3,900 | 360 | 16 12 032 120 0 | 718] 13:9 | 6°67 | 451 | 2:50 | 16:60 | 15*4 
4,000 | 38.5 11648 | 0 33 |2048 | 714] 139 | SSL | 461 | 2:10 | 11:60 | 15:9 
4,100 | 410 | 1724 | 034 | οἱ 36 710] 13:9 | 5°96 | 47-1 2:85 | 18:86 | 10*4 
4,200 | 43:5 |18 0 | 036 |2224 707 | 133 | Gell | 48:0 | 3:01 | 20°12 | 16:9 
4,300 | 46°5 | 18 36 | 037 | 23 18 | 704| 13:9 | 6:25 | 48°9 | 318 ti 17-4 
4,400 | 49:5 [1012 | 039 | 24 12 701 | 13:9 | 6:40 | 49:8 | 3:36 ¿ss 17°9 
4,500 | 25:2 |1948 | 040 |25 6 | 6981 139 | 6:54 | 50% | 3°45 E 18:6 
4,600 | 55:5 [20 4 | 041 |26 0 | 695 | 13:1 6:09 | 51:0 | 3°75 τ 19:1 
4,700 | 59:0 | 21 2 043 | 26 54 | 692| 13°1 | 6:84 | 02:6 | 3:89 κο 19:1 
4,800 | 63:0 |2140 | 045 | 2764 | 689] 12°5 | 6°98 | 63:4 | 4°23 . | 208 
4,900 | 67:0 | 22 20 | 047 | 2854 | 636 | 12:5 | 7:18 | 643 | 4-48 | 20:8 
6,000 110 123 0 049 | 29 64 084 | 113 2:20 65'2 4°74 a 21°5 
5,100 ! 75:0 12344 | 051 131 0 ! 682! 10:8 7°42 | 56:0 | 5:00 e |221 
6,200 | 80:0 12430 | 053 | 32 6 680 | 10:4 | 7:66 | 56.8 | 5:28 . |227 
6,300 | 85:0 | 25 18 055 |3316 | 619] 10:0 | 7-71 | 57:6 | 5:56 ες. |23:4 
5,400 | 90:5 | 26 8 058 | 3480 | 673Í 10:0 | 7°85 | 58:4 | 5°84 . | 24] 
8,500 | 96:5 | 26 58 1 0 13548 | 611 9°6 8:00 | 59:2 | 6:12 e | 24:8 
5,600 | 103:0 į 27 50 1 3 | 3712 677 9*6 8:14 | 59:9 | 6:40 EM 25.5 
8,700 | 109°5 | 28. 42 1 6 | 3842 | 678} 9:2 | 8:29 | 606 | 6-69 iri 26'2 
5,800 | 116°0 | 29 36 1 9 | 4012 | 679] 83 | 8°43 | 61:3 | 6:98 m 26-0 
6,900 | 122'5 | 90 36 111 | 41 57 680 88 8°68 650 7°27 а. 211 





(4812) B 


AS |ва 
$$ [кур 
e S ht 
Be | чая 
Е 9 {μι 
. bon Фф = 
ЗЕ |Р 
| 3 4 | Z ЕБ | Зы 
4 + Ὁ 
"th εἰ я = ΕΙ B ορ Е Ее 
я я 5 ος S B TESS GAS i 
o к 2 Ὁ к я цы | ΒΕ a 
ἓρ ἀξ Ë © 3 τα στ πο. to 
E = ES p ει E | СОЁ | 258 | 8 
a = А a ái m 
yards.| yards LAS eo ow ° ! [jyards.| yards. | yards. | yards. 
300 a 0 48 ¿sa tos 857 20 “8 0*4; T 
400 - 112 tes ών 851 200 0:58 ee 
500 04 187 0 3 о 9 815 102 0.72 6.2 
600 0*6 2 3 0 3 2 36 839 18°5 0:87 75 
700 0*8 2 30 0 4 3 3 833 189 1:01 8.7 
800 | 11 205 0 5 З 30 828 18°5 1‘16 9:9 
900 1:5 3 21 0 6 8 57 823 1930 1°31 111 
1,000 19 3 51 0 7 42 818 18°5 145 12:3 
1,100 2*3 4 18 0 7 4 51 812 185 1°60 13:5 
1,200 2*9 4 45 0 8 9 18 807 18.5 {14 14.7 
1,300 3°35 § 12 0 9 5 48 802 18'5 1°89 15:9 
1,400 4°] о 39 0 10 5 18 797 | 18'5 2°03 17:0 
1,500 4°38 6 6 0 11 ϱ 48 792 18.5 2°18 18*1 
1,600 5*6 6 33 0 12 7 18 747 15/60 243 19:2 
1,700 6.5 1 0 0 13 7 48 742 17°3 2°47 20°3 
1,400 7°5 7 23 0 14 8 18 777| 17:8 2°61 214 
1,900 8°5 7 56 015 8 48 772! 178 2°76 22 5 
2,000 9'5 8 24 0 19 0 18 167 17 ἃ 2°91 23*6 
2,100 10'5 8 52 0 17 9 51 162 118 3°05 24°7 
2,200 11°5 9 20 018 | 10 24 797 | 17'8 3°20 25°83 
2,300 12° 9 48 0 19 11 0 152 118 3:34 «09 
2,400 11'0 11010 020 | 11 36 747 | 17:3 3°49 28 0 
2,500 15'5 10 44 0 21 12 12 742 100 3°63 29*0 
2,000 110 Il 14 0 27 12 48 737 16.6 3°18 800 
2,100 18°5 11 41 0 23 13 24 132 16 6 3°92 91.0 
2,800 20°0 12 14 0 24 14 0 T4 160 4°07 32 0 
2,900 21'5 12 46 0 25 14 36 T2: 150 4°21 930 
8,000 23°0 13 18 0 26 15 15 719 150 4°36 34°0 
3,100 24°5 |1850 02 15 54 115 14°7 4 οἱ 80 °0 
3,200 26°5 14 24 0 28 16 36 711 14°7 4°65 36 Ὁ 
3,200 28'5 | 14 58 0 30 17 18 101 14:7 4 +30 900 
3,400 30:0 | 15 22 0 31 18 0 103 14:1 4.94 87 "8 
3,500 32 *5 16 6 0 32 18 42 699 13°9 5°09 48.7 
3,600 346 16 42 0 33 19 26 695 13:9 52 99 “0 
3,700 36:7 17 18 0 34 | 20 12 691 13°9 5.38 40 ὃ 
3,800 390 17 54 035 121 0 637 13*9 5:52 41'4 
3,900 41°5 18 30 0 37 21 48 633 131 [07 423 
4,000 44°0 19 8 0 33 | 22 36 630 131 5°81 432 
4,100 41*0 19 46 0 39 | 23 30 677 131 5°96 44} 
4,200 50'0 | 20 24 0 41 οἱ ZL 674 13*1 6*11 450 
4,300 5370 | 21 2 042 | 25 18 671 12°5 6.25 45 *8 
4,400 56'5 | 21 42 0 4t οὐ 12 663 125 6°50 46 *6 
4,500 60:0 | 22 22 040 | 27 6 665 | 17'5 6:54 41*4 
4,600 6044 |23 2 043 |28 ο 602 125 605 48 '2 
4,100 03:0 ¦ 23 42 050 129 0 659 11°9 6°84 49°) 
4,800 TAD | 24 24 052 |30 0 656 11°9 6°98 498 
4.900 770 | 25 6 0 54’ |81 0 653 | 110 1:13 50*6 
5,000 81.5 | 25 43 056 |32 6 650 | 11:3 Ta b1 °4 
5,100 50.0 οὐ 33 0 53 33 12 618 113 7°42 62:1 
5,200 910 | 27 16 1 0 34 34 647 10°8 7 *56 52'8 
5,300 | 96-0 |28 2 | 1 2 |3536 | 616] 10:8 | 7:71 | 535 
5,400 1101-0 |2848 | 1 4 | 3648 | 645| 10:4 | 7:85 | 54:2 
5,500 |1060 |29 46 | 1 6 [38 0 | 644| 10:4 | 8:00 | 549 
1110 |3024 | 1 8 13924 | 643] 10:4 | 8-14 | 55.6 
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Charge, 9$ 1b. R.L.G? Muzzle velocity, 875 f.s. 


p—————————— ЧИННА е 





50 per cent. of rounds 
should fall within 


yards, 





Height. 





yards, 


0°23 
0°37 
Ord! 
0°65 
0°80 
0°95 
1°19 
1:44 
1°69 
194 
2°19 
2'02 
2'56 
3°20 
3.54 
3'88 
4°36 
4°84 
5:33 
5'83 
6'31 
ος] 
1:32 
7°83 
8°34 
9°35 
10:13 
10-91 
11-69 
12:41 
13°25 
14°14 
15:03 
15:02 
16°81 
17°70 
19:04 
20°38 


| Time of flight. 


RCCB. 


Ф 
* 
* 


ООба оос 


9 


πὸ — ыы 

A л i со 02 ND rŠ — =‏ 3— یہ GD‏ 00 تا چا C ©з‏ س 
L4 . `‏ . ` * * * - . . 

m Ç; س‎ ot 00 п» OO 


11°6 
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Charge, 84 lb. R.L.G.? Muzzle velocity, 825 f.s. 


_ 50 per cent. cf rounds 


Bc‏ 2 ب 
mE ре should fall within‏ 
ay, но‏ 
gu ων Ὁ‏ 
УМЕ‏ 
в 55 | Se β‏ 
Ф at‏ به Š “πα‏ 
| 158 9| 8| = | 
thet Ф © σι > а =‏ 
Ч A Ф v = © D „яә а‏ 
а i 8 5 ы | Bob | 55а ы‏ 
be я E Да" [og Я‏ 
Li я © 5 © ў Β 3 o Е Я = “4‏ 
o H = 5 o E ды | ВЯ я o‏ 
Q =‏ سه eb d Š = "ef BH o © P Ф‏ 
g H 2 $ Η͂ я | ROR 588 В‏ 
FA e Là a 3 а |= μι E‏ 
yards.) yards. | ° ’ о ° / f.s. | yards yards, | yards, | sees,‏ 
“з 0 54 eae "s 808 16.6 * ix ... T avo‏ 300 
ГҮҮ! 1 24 eae «14 808 16 6 eee [ITI . ae‏ 400 
1°7 0°22 16°6 198 30 2 3 0 24 1 0'5 500 
ὅ 3 0 793 16°6 0°27 2*0‏ 0 24 2 0°8 600 
2°3 0°32 16°6 788 30 3 6 0 254 1:2 700 
2°6 0°37 16°6 783 0 4 7 0 24 3 1'6 800 
80 0°42 16°6 778 30 4 8 0 54 3 2*0 900 
°4 3 0*47 16*6 773 3 5 9 0 24 4 2*5 1.000 
8“ 9 0°52 16*6 168 36 5 9 0 54 4 3*0 1,100 
4'2 0°57 16*6 763 9 6 10 0 24 6 3*6 1,200 
0 4 0°62 160 758 42 6 11 0 54 6 4*3 1,300 
5:0 0°67 1656 | 763 | 712 | 013 | 625 6:1 1,400 
5*4 0°72 15.6 | 749 48 7 14 0 56 6 6*0 1,500 
5°8 0°78 15.6 144 24 8 15 0 28 1 1:0 1,600 
6*2 0.84 15:4 | 739 0 9 16 0 0 8 80 1,700 
6:7 0°90 15:4 | 134 36 9 017 33 8 9*0 1,800 
το‏ 0°96 15:4 729 12 10 18 0 96 10:0 1,900 
TT‏ 1°02 15:4 725 48 10 19 0 80 9 11:2 2,000 
8:2 1°08 14°7 720 80 11 20 0 12 10 12:5 2,100 
8.7 1°15 14.7 116 12 12 22 0 46 10 13°8 2,200 
0:2 22" 1 14:1 712 44 12 23 0 20 11 15:2 2,300 
9'7 1.30 139 708 36 18 24 0 54 11 16:7 2,400 
10:2 1°38 13:9 704 18 14 25 0 30 12 183 2,500 
10°7 1°47 181 | 700 0 15| 026 6 13 20*0 2,600 
11:2 1°56 12:5 | 696 45 16 28 0 44 13 21.7 2,700 
11:7 106 119 | 692 30 16 | 029 24 14 | 28:5 2,800 
12.2 1°76 11°9 688 20 17 30 0 6 15 25'5 2,900 
12:8 1°37 11:3 | 684 10 18 31 0 48 15 27°5 8,000 
13*4 1 10-8 | 680 0 19 33 0 32 16 29'5 3,100 
g 14:0‏ 10:8 | 676 54 19 | 034 18 17 | 81:5 3,200 
140 10°8 | 672 48 120 035 4 18 5* 33 8,300 
15'2 10'4 | 668 42 21 | 036 50 18 36:0 3,400 
15°8 10:4 | 664 36 22 | 38 0 38 19 | 38:5 3,500 
16:4 10:0 661 36 23 39 0 26 20 41°0 3,600 
110 9*6 658 36 24 41 0 16 21 43*1 3,700 
17.6 9°6 655 40 25 | 042 8 22| 46°5 8,800 
182 9:2 652 46 26 | 44 0 0 23 | 49.5 3,900 
18:9 9'2 619 56 27 45 0 54 23 62°5 4,000 
19*6 8°9 6+7 12 29 | 047 48 24 | 56:0 4,100 
2093 80 645 36 20 | 49 0 44 29 | 69:5 4,200 
21:0 8°3 644 0 32| 050 2642| 63:0 4,800 
δ 27 42 0 52 83 42 643 8:3 21°7‏ 06 4,400 
22°4 8:3 .| 642 24 35 | 054 42 28 | 70:5 4,500 
23.2 8:8 641 9 37 56 0 42 29 74°5 4,600 





(4812) | | B2 








x تت وت‎ Soa” 
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Charge, 7$ 10. R.L.G.2 Muzzle velocity, 770 f.s. 


50 per cent. of rounds 











t € + ο 
59 S = should fall within 
£ κι 
£u e — ——— á— 
о Ф þa o 
88 рге 
к 55 [588 
: үз ὠ em 
3 8 | $ |." |553 
` 9 £ | Зы а v τ) 

. P © ы я by ae 3 9 
g 8 = B |8 21 8 3 ; a 
E 3 o Е ато | ë £= а A ч 
pe © o vot d ED BB 4 4 zi 
e © = εὐ 3 f to 3 50 
E | ἃ » | В | 558 | 255 с c | 2 | ἃ 
B |А < mem | iz "i ñ я Ё: 

i Өл чё 1.8. | yards. | yards. | yards. | yards. | yards, | secs. 

0 TT! А 7! 5 13 9 0°43 ase ... aoe ` еза 
36 ‘ies ose 750 130 0:58 аже iks Рр ses 

12 0 0 4.2 58 116 | 13:9 012 5:6 0:21 0:28 F 18 
43 0 7 3 32 741 13:9 0.37 0.7 0:29 0:45 | 2:1 
24 Ὁ 84 6 736 | 139 1:01 7°8 0:34 0:62 | 26 

0 6 9 4 42 731 13°9 1°16 8:9 0°39 079 2:9 
36 0 10 5 18 727 | 13°9 1°31 10°0 044 096 | 3:3 
12 0 11 6 54 123 13:9 1°45 11*1 0°49 1°14 | 3.7 
43 0 13 6 30 713 13:9 1:00 12,2 0:55 1:39 | 41 
2h 0 14 1 6 713 | 13:9 1°74 13 °2 0°61 1104 | 4*5 

0 0 15 7 45 Точ 13°9 139 14°2 0:6 1:89 4*9 

6 0 17 8 21 704 18:9 2°03 152 073 2:14 | 53 

2 0 13 9 3 700 130 2.18 162 0°79 2:40 5:7 

8 0 19 9 42 675 13:9 9:232 172 0 85 2°86 6 2 

0 20 10 24 690 13:9 241 18:2 0:91 3°32 6°7 
0 22 11 6 686 13:9 2°61 19:2 0:98 4:8 12 
0 24 11 48 652 13:9 2°76 20 2 1°05 4°25 7:7 
0 25 12 30 678 13:1 2:91 21'2 1:12 4°72 8:2 
0 26 13 15 673 12,1 3°05 22 «ὁ 1:19 5:30 81 
0 21 140 669 12°5 3°20 28 1 1°26 5°88 82 
0 29 | 14 48 665 | 12°5 324 24.0 1°34 6°46 9.7 
0 80 15 36 661 13'5 3°49 24 °0 142 7:04 102 
0 32 16 24 657 11:9 3°63 24'9 1°51 7:63 | 10:9 
0 33 17 12 653 11:3 3:73 258 1°61 8:38 11:5 
0 34 18 3 649 10.8 402 26:7 1°71 9°13 12-1 
036 |18 54 645 | 10'8 4°07 27°6 1:82 9:88 | 1277 
0 37 19 48 641 10 8 4.21 23:4 1.93 10-04 133 
0 38 20 42 637 10°4 4:36 29.2 2:04 1140 13:9 
0 39 21 36 633 9'6 4:51 30 Ὁ 2°16 12°40 14 
0 41 22 26 629 9:2 4 °65 9] °6 22 13°40 15:2 
0 42 23 36 626 gu 4 50 32:4 2°42 14:40 15:9 
0 44 24 46 623 0d 4°94 33°23 2:55 15°40 16.6 
0 45 25 36 Udi 9:2 5°09 34:0 2°70 16°40 17:3 
0 46 26 42 617 80 5:23 34°8 2.56 17 84 180 
0 48 21 54 615 В 6 6°38 35 0 5°04 192 187 
049 |296 613 8'3 5:52 304 3:22 | 20°72 | 19°4 
0 51 30 18 611 83 5°67 27*2 3 4l T 20 2 
0 53 3142 609 50 $ 1] 88°0 3°60 9.9 200 
055 133 12 607 7:8 5:96 98 °3 3°80 РАР 21 8 
0 57 34 88 605 1:8 6.11 39.6 4°00 — 22.6 
10 | 36 46 603 1:8 6:25 404 421 ane 23 ὃ 











Drift, right. 


‚| yards. 


t3 0 «3-30 © сэ вх 


کر فا а‏ فم 
CO cO СО С CO ць 03 бэ 09 = y— O‏ س دن ць‏ 


C ç с 


= 
e 
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Charge, 7 lb. R.L.G.2 Muzzle velocity, 715 f.s. 












& 2 aa 50 per cent. of rounds 
ας © should fall within 
oe 1.5 
3 o b E 
. 125 | S38 
که‎ © Ф 5 tá E д 
& g = э Ë > З 4 
S Я > 135 а ris a 
Е Š ш [В mi 58 E, 
d я ent . UA! Я a3 - 1 
3 5 ° Е В 7 B E - © 
"я © & ο Š Ἡ BA Ф 
5 © a | Ë РБА | sss || Β 
μη a < = ч [439 p е 
ο) o P e ox t.s. | yards, | yards. gets, 
120 4% T 700 13:9 0°43 ut 
I 56 ivi ees 695 13:9 0*58 obs 
2 32 0 6 з 0 690 | 13-9 0:72 “AB 
9 8 0 7 3 36°! 686 13°1 0°87 “2g 
3 48 0 8 412 682 18:1 1:01 2°6 
4 24 0 10 4 64 678 13:1 1'16 8:0 
5 2 011 5 36 674 131 131 ‘ 3°4 
ὅ 40 0 13 6 18 070 131 1:45 . 3.8 
6 18 0 15 7 0 666 13°1 1°60 ° 4'2 
6 56 0 16 1 42 662 18,1 1°74 ° 4°6 
7 34 0 18 8 24 658 18,1 1:89 2°08 5*1 
8 12 0 19 9 9 654 12:5 2:03 2°39 5°6 
8 52 0 21 9 54 650 | 12:5 2°18 2°70 6:1 
9 32 0 22 10 42 646 12:5 2°82 3°16 0.0 
10 15 0 24 11 30 612 12 6 2°47 3:62 71 
10 52 0 25 12 18 038 12°5 2°61 4°08 1:6 
11 32 0 27 13 6 034 12:5 2:16 4,54 8,1 
12 12 0 28 14 0 631 12:5 2°91 5:00 8:6 
12 52 030 | 14 δά 628 | 125 3°05 5:66 9.1 
13 32 0 31 15 48 62) 12:5 3:20 е 96 
1412 0 33 16 42 622 11:3 3°34 0.2 
1456 | 034 |1742 619 | 10°8 3°49 10 8 
15 42 0 35 18 42 616 10:4 3°63 114 
16 30 0 36 19 42 613 | 10°4 8 "78 12*0 
17 18 0 37 20 43 610 10 *4 3:92 12:6 
18 6 0 39 21 48 607 9.2 4:07 133 
19 O 0 40 22 54 604 9°2 4:21 14.0 
19 δ4 0 42 24 86 601 8: 4°36 14°7 
20 50 0 44 25 18 598 8°3 4°51 15.4 
21 60 045 | 26 36 595 1:8 4 '65. 161 
22 54 0 47 21 57 592 1:5 4 ‘80 16:8 
24 0 0 49 | 29 18 620 69 4°04 17 %5 
25 12 051 30 48 588 6*9 5*09 18:3 
26 54 0 53 32 24 581 6,7 5:23 191 
27 33 055 | 3412 589 6.0 5:38 19:9 
29 0 ϱ 58 | 36 12 689 5:9 5:52 20 1 
3024 | 1 0 [3830 | 590| 5-8 | 5°67 21'5 
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Chargo, 6} lb. R.L.G.? Muzzle velocity, 710 f.s. 


PASSAA ҮК. .  .Г . ГТ 








Lo На 50 per cent, of rounds 
38 E should fall within 
Ho © 
Cg Lal a 
> 4 ФФ 
3 Ὁ = zd 
É 1565 sgg 
g 5 |5 FE 
£ я © "on а ” 8 +3 
š E БУ > | eS qr = 
a š r 5 w |B p> | #93 3 
E я 5 ws B | 328% | Be. : = 
„| 5 8 | = | 4 | ЗЫ | 88a] d Е ἃ | 3 
bp d Е Š ы 8 |65Η͂| ο Ë Ë 5 = B 
8 E A Ξ i © обе g Ë C Β 
23 a B A 4 а | Ὦ A η βῆ s > 
yards,| yards, | ° / e di: fs. | yards. | yards. | yards. | yards, | yards. | secs. 
300 PES 1 24 ns XR 696 | 12.5 0°43 a κ = ө 
400 ... 2 4 ... ... 692 12°5 0°58 ate ses ae eee 
500 0:9 2 44 0 6 3 23 688 | 12732 0:72 6:2 0°30 0°30 1°9 
000 1.5 3 25 0 9 4 4 684 | 12:2 0°87 6°2 0°36 0°48 2°3 
700 2*1 4 6 0 10 4 46 680 | 119 1°01 7:2 0°42 0°67 2'1 
800 28 4 48 0 12 5 30 676 | 11:9 1:16 8'2 0:43 0.66 3.1 
900 3*6 5 30 0 14 6 14 672 | 11:9 1:31 9:2 0104 1°05 3°5 
1,000 4'5 6 12 0 16 6 58 663 | 119 1°45 10:1 0-60 1°24 3°9 
1,100 5:5 | 054 | 017 | 742 | 664] 119 | 1:60 11:0 | 0-67 1°54 | 40 
1,200 6.5 7 36 0 19 82 660 | 119 1-74 119 0°74 1:84 48 
1,300 75 | 818 | 020 9 12 656 | 119 1:89 12.8 0-81 2:14 | 53 
1,400 86 9 0 02 9 57 652 | 11:9 |7203 137 0°83 2°45 5'8 
1:500.) 98 9 42 022 | 10 42 648 | 119 2°18 14°6 0:95 2:16 6°3 
1,600 | 11:2 | 10 24 024 | 11 33 Gi4 | 11:9 2:32 15:5 1:02 3°23 6°8 
1,700 | 19” 11 6 0 76 | 12 24 610 | 119 2°47 16:4 1:09 3°70 7.3 
1,800 | 14:4 | 11 48 023 | 13 15 636 | 11:6 | 2°61 17:3 1*16 111 7°8 
1,900 | 16:2 í 12 31 029 | 14 6 632 | 110 | 2°76 189 1-24 4°64 8*4 
2,000 | 18:0 | 13 14 031 |15 0 628 | 11.6 2°91 191 1°32 5°11 9*0 
2,100 | 19:8 113 57 032 | 15 5t 624 | 11.6 3-05 19:9 1:40 5°70 9:6 
2,200 | 21:7 | 14 40 034 | 16 48 620 | 118 3.20 20-7 1:49 6°42 | 10°2 
2,300 | 237 | 15 24 035 11742 618 | 10:38 3°34 21:5 1:58 7:08 | 10:8 
2,400 | 25°7 | 16 10 037 | 18 42 612 | 100 3:49 22°3 1°67 1:14 |114 
2,500 | 290 | 17 0 Q0 39 | 19 42 608 9*6 3°63 23.1 1°76 8:40 | 12°0 
2,600 | 305 | 17 52 040 | 20 42 604 88 3°78 23:9 1:86 90:29 | 12°7 
2,700 | 33:5 | 18 48 0 42 | 21 43 601 8'6 3°92 24°7 1:96 | 10°18 | 13°4 
2,800 | 35°5 | 19 46 044 | 22 54 598 83 4°07 25:5 2:06 | 11:07 |141 
2,000 | 38'0 | 20 46 045 |24 0 565 8:0 4:21 26.3 2:17 | 11:06 | 14°8 
3,000 | 40:7 | οἱ 48 047 |2512 592 7.6 4°36 27°1 2.23 | 12:85 | 15°5 
3,100 | 43:7 | 22 δά 0 48 | 26 30 590 6.7 4°51 219 2°40 | 14°44 | 16°2 
3.200 | 467 | 24 8 050 | 27 54 588 6°5 4°65 28°6 2:52 | 1003 | 16°9 
3,300 49:7 1252 0 62 | 29 24 556 6 "4 4:80 2η *3 2°65 [17:62 1771 
3,400 | 53-0 | 26 42 054 |31 0 534 5.8 4°94 300 2.19 | 19°22 | 18.5 
8,500 | 56:5 | 28 8 056 | 33 0 582 5°6 5°09 30°7 2:04 | 20:80 | 19:3 
8,000 | 60:5 | 29 36 0 58 |.35 24 581 5:2 5:23 314 3°09 sé 20 2 





300 4.4 1 48 aes aan 629 108 ' 0°43 TT] ... ... ... 
400 | ш | 234] .. .. | 6251 106 | 0:58 | оу. i e үн 
500 | 1:3 | 320 | 0 9 | 349 | 621] 108 | 072 | di? | 038 | 031 | 272 
600 | 2:1 | 4 6 | 012 | 436 | 617] 10-4 | онт | £6 | 0-48 | 0550 | 2-7 
700 | 2:9 | 454 | 014 | 530 | 613] 1050 | 1:01 6:5 | 0:50 | O70 | 3*1 
800 | 3:7 | 544 | 016 | 624 | 600| 9:0 | 116 | 7:4 | 0:51 | 090 | 3-7 
900 | 4:7 | 636 | ots | 718 | 605) 9:0 | 1:31 8:2 | 0:04 | 1°10 | 4:2 
1,000 | 5:7 | 728 | 020 | 812 | 601! 96 | 115 | 9:0 | оп | 1:30 | 47 
1,100 | 170 | 820 | 022 | 9 6 | 597) 9:6 | 160 | 9.8 | 059 | 1-65 | 5:2 
1,200] 8'5 | 912 | 02t |10 6 | 593] 9-2 | 1574 | 106 | Ow; | 2-00 | 547 
1,200 | 100 |10 6 | 026 |11 6 | 589| 92 | 1:89 | из | o5 | 2:35 | 62 
1,400 | 115 {11 0 | 028 |12 6 | 585| 92 | 203 | 122 | 1503 | 2-70 | 67 
1,500 | 13:2 |1154 | 030 |1312 | 582. 9-2 | 218 | 13:0 | 1:11 | 3:06 | 7:3 
1,600 | 190 |1248 | 032 |1418 | 579| 9:2 | 2-32 | 13:8 | 1:19 | 361 | 79 
1,700 | 17:0 | 1342 | 034 |1524 | 56| 92 | 2-47 | 14:0 | 197 | 446 | 8-5 
1,800 | 19:0 | 1436 | 036 |1636 | 578} 92 | 5:61 | 15:4 | 1:35 | 471 | 943 
1,900 | 21:0 |1530 | 038 |1743 | 570| 9:2 | 2-76 | 162 | 143 | 527 | 97 
2,000 | 22:2 | 1621 | 040 119 0 | δρ]! 9:2 | 2-1 | 179 | 1:52 | 5:83 | 103 
2,100 | 25:5 | 1718 | 042 |2018 | 561| 9.2 | 3-05 | 17:8 | 1-1 | 6-68 | 1039 
2,200 | 2890 |1812 | 044 |2136 | 5611 92 | 3-20 | 185 | 130 | 7-53 | 1155 
2,300 | 305 |19 6 | 046 |23 0 | 558] 8:3 | 3-34 | 192 | 129 | 8:38 | 12:2 
2,400 | 33:0 |20 6 | 047 |2424 | 556| 1:0 | 3-49 | 1959 | 188 | 94 | 12-9 
2,500 | 35/7 | 2112 | 049 |2554 | 554] 5-9 | 3-63 | 20-6 | 1-96 | 1090 | 13:8 
2,000 | 34:4 | 2236 | 051 |2730 | 555| во | 3-73 | 21:3 | 2-06 | 11:70 | 14:3 
2,700 | 41:2 |24 0 | 053 |2918 | 556] 5:2 | 3-92 | 22:0 | 2345 11330 | 15.0 
2,200 | 44°2 | 25 36 | 064 |3118 | 5571 52 | 401 | 2277 | 2-4 |14-90 115-7 
2,000 | 47-2 |2712 | 066 |3336 | 50| 4:0 | 4-21 | 23-4 | 2:31 | 16-50 |164 
3,000 | 50:2 |29 0 | 058 | 36 42 | 56l| 4:0 | 4-36 | 24:1 | 2:44 | 18:10 117-1 
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Charge, 4} lb. R.L.G.? Muzzle velocity, 556 f.s. 





а 5 ЕЕ 50 per cent. of rounds 
et © should fall within 
= ka 
E 5 
эо Bog 
— á © Am =p 
s- ES зе Я 
b |955 NOI 
= 5 [95 |ЕЕа 
= 5 5 | aa : 
OMNE р рек ш É 
E d £ © we E BIERS а 
7 © 9 эч + а ® ф fam] ox bey Ы * -- 
Β 8 z © я | R&S ΒΕΠ dá = E S 
50 "m d Ф A g eg RT to = p نه‎ 
Е Ξ E: = E S |PRSE|BSE| E Š Š Β 
ρᾶ a Ы В a а |ü E m. (ἢ = [5 
yards. | yards, | ° ’ 9: x Q^ ut fis. | yards. | yards. | yards, | yards, | yards, | secs. 
300 λος 2 36 eee 514 0,2 0°43 tee ene eee ... 
400 е» 3 30 vee 540 9.2 0°58 τὸ eee vis aes 
500 1°9 4 24 0 13 4 36 | 537 8:9 0:72 4:2 0 -41 0:31 2*6 
600 ott 5 20 0 15 5 42 534 8'6 0 ‘87 50 0 “0 0:55 3:2 
700 3:6 6 10 `0 18 6 48 531 8'0 1:01 δ ἃ 0°58 0:76 3°83 
800 4*7 7 20 0 20 7 54 528 1^8 1°16 6 '5 0.66 0 38 44 
900 6*0 8 24 0 23 η 0 525 7*5 1°31 тта 0°75 1.20 5:0 
1,000 7°5 9 30 0 26 10 12 523 1'à 1*45 1:9 0:53 1:42 5.6 
1,100 9.3 10 33 0 29 11 30 519 71 1°60 8*6 0:02 1:892 6:2 
1,200 11:2 11 48 0 32 12 48 516 6:9 1:74 9°3 I '00 2:99 6:3 
1,300 134 13 0 0 35 14 6 513 6*7 1:89 100 1083 208 7'4 
1,400 15:8 14 14 0 39 15 80 510 6-5 2°03 10:7 1 17 3°04 Β °1 
1,500 183 15 30 0 42 16 54 507 64 2°18 11 ‘4 1*26 5 45 8.8 
1,600 21*1 16 48 0 45 18 24 504 6'0 2°32 12 1 135 4°15 9*5 
1,700 24'2 Id 10 0 49 19 54 501 5:3 2*47 12°8 1°44 4°85 10:3 
1,800 2174 19 34 0 52 2] 30 498 5:8 261 13:5 1:53 5*n68 11:0 
1,900 30 “8 210 0 56 23 12 495 5:5 2°76 14°2 143. |. 6°27 11:8 
2,000 346 22 30 0 59 25 0 493 54 2°01 14 Ὅ 1°71 6°98 130 
2,100 38°4 24 2 1 3 26 48 401 Б.З 3 *06 15°6 1°80 8°11 13°4 
2,200 42*4 25 36 1 6 28 42 489 5'2 3°20 16°3 1:85 9°24 140. 
2,300 46°6 27 12 1 10 30 48 487 4*8 3:31 16'9 1 98 10°37 15°2 
2,400 δὶ ‘4 28 56 1 14 32 12 486 4'1 3°49 115 2'07 11 ‘50 16°2 


——— .— _————— 





Charge, 3k lb. R.L.G.2 Muzzle velocity, 478 f.s. 





300 ave 3 12 ore aad 464 6.0 0438 oot ... bes 
400 m 4 30 ies vis 460 6 *0 0:53 - ae ons 
500 2°2 5 50 0 15 6 54 451 6.0 0-12 8.2 0°55 1:0 8.2 
600 3'0 7 12 0 17 8 18 454 5.8 0.37 1031 0°67 l'5 8'9 
100 3°9 8 33 0 19 9 42 451 5:7 1:01 11۰9 0°80 2°0 4°6 
800 5'1 | 10 6 022 |11 6 448 5°5 1°16 13:8 0:08 2'7 δα 
900 6-8 | 11 86 0 24 | 12 30 445 5°3 1°81 151 1060 3*5 6.0 
1,000 11 | 13 IO 0 2 14 6 442 61 1°45 17*6 1°20 4°4 0.8 
1,100 | -9°4 | 14 48 02 15 48 440 4°7 1-00 19.6 1°35 555 1'6 
1,200 114 | 16 33 0 33 | 17 30 438 4'6 1.74 21*7 1.50 0.0 84 
1,300 13:5 | 18 21 0 36 | 19 18 436 434 2'89 298 1*66 8-4 92 
1,400 16 Ὁ | 20 15 032 | 21 18 431 42 2°03 25*9 ‚83 10:1 j 10 Ὁ 
1,500 19:0 |2215 0 43 | 23 30 432 4*0 2*18 23.1 200 12:3 | 10:9 
1,600 | 22:3 | 2421 048 126 0 433 3'6 2:32 9034 2°18 149 | 11°8 
1,700 270 | 26 38 054 | 28 42 434 3'l 2:41 32 °9 2°37 18:0 | less 
1,800 34°0 | 29 18 15 |82 6 435 2°7 2°61 354 2°57 224 | 188 
1,900 | 42:2 | 32 24 1 16 | 37 37 436 2'1 210 88,2 2°80 29°4 | 14°9 











Approximate Rango Table for Star Shell. Charge, 3} Ibs. 





Range. Elevation. Length of Fuze. 
1,000 yards. 7 ο’ 2°5 
1100 ,, 7° 53 5 Ὁ 
1,200 ,, 8° 49’ 7.5 
1,300 , 9? 49’ 10:0 
1400 , 10? 54' 12:6 
1,500 , 12°. J 15 Ὁ 
1,600 ,, 13° 18’ 17 5 
1,700 رو‎ 14? 85” 90 Ὁ 
1,800 ,, 15° 3’ 22:5 
1,900 , 17° 33’ 25'0 
2,000 ,, 19° G 27:5 
2,100 ,, 20? 42’. 30 °0 


Denm MEER an ail 
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TABLE showing Gradients corresponding to Angles 
of Descent. 


Angle of Descent. | Slope of Descent. | Angle of Descent. | Slope of Descent. 





ia онй 





degs. mins. degs. mins 
1 9 1 in 50 27 10 1 іп 1:95 
1 55 1 „ 30 27 47 1 , 1:90 
2 13 1 , 26 28 24 l , 1°85 
2 18 1 , 25 29 3 1 „ 1:80 
2 23 1 , 24 29 45 1 175 
2 52 1 „ 20 30 28 1 ,, 1°70 
3 1 1.19 31 13 1 , 1°65 
3 11 № 4,.18 32 2 1 , 1°60 
3 23 1 , 17 32 50 1 „ 1°65 
3 35 1 , 16 83 42 1 , 1°50 
3 49 1 , 15 34 36 1 „ 1°45 
4 6 1 , 14 35 32 1 , 1°40 
4 24 1 , 13 36 82 1 , 1°35 
4 46 L ον. 18 37 34 1 , 1:30 
6 13 l „ 11 38 41 1 „ 1°26 
6 43 1 , 10 39 60 1 , 1:20 
6 19 E. чу. «Ὁ 41 "2 1 , 1°16 
7 11 1, 8 42 16 3 , 1°10 
8 8 1, 7 43 38 1 „ 1:05 
9 2 1 , 6 45 0 1 , 10 
10 18 1 , 65 46 28 1 , `95 
11 19 1, 50 48 1 1, 90 
11 46 1, 4:8 48 39 1 , ‘88 
12 16 l „p 46 49 18 1 „ "86 
12 48 1 „p 44 49 58 1 , ‘84 
13 23 1, 43 50 30 l „ ‘82 
14 2 1 رر‎ 40 61 20 IL „ ~*80 
14 45 1 „ 38 52 3 l „ 78 
15 82 l , 36 52 46 1.„ 76 
16 23 l1, 34 53 80 1 „ 74 
17 22 1, 32 64 16 l 35. *72 
18 26 1, 30 65 0 1, “Ὁ 
19 2 1, 29 55 46 1 „ `68 
19 40 1, 28 56 34 l , ‘66 
20 20 los Y 67 23 1 , ‘64 
21 3 1, 2-6 58 13 1 „ ‘62 
21 48 1 , 2'5 59 3 1 , 60 
22 38 1, 24 59 53 l „ 58 
28 31 1 , 235 60 45 1 , 00 
24 26 1 „ 22 61 38 1 „ ‘64 
25 28 1, 21 62 35 1 „ `52 
26 34 1, 20 63 26 1 , “ο 
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DRILL. 


Travelling Carriage fitted with Hydraulic Buffer. 
(See Manual of Artillery Exercises, Part III, Section VI). 


The detachment consists of 10 Nos., and falls in two deep. It is told off, 
marched into the battery, and halted in line, facing the parapet and to the 
left rear of the platform. It is now in the position of “detachment rear.” 


То Take Post under Cover.* 





Officer. i No. 1. 
Take post under Right turn. 
cover. | Double march. 


The detachment wheels to its left, the front rank filing to the left of the 
gun, the rear rank to the right; 2 and 3 halt close to the parapet on the right 
and left of the platform; 4 and 5 form up on their right and left, and the 
whole turn to the right about together. No. 1 follows in rear of the detach- 
ment, keeping under cover as much as possible; 6 and 8 going to the cartridge 
store; 7, 9, and 10 to the shell store. 


General Duties. 


No. 1 commands, directs, or superintends boring and fixing fuzes, assists to 


run up, and lays. | | 
No. 2 searches, sponges, lifts projectile, rams home, runs up, and 


traverses, 

No. 3 loads, lifts projectile, uncaps or removes safety pin from fuze when 
in bore, rams home, runs up, and traverses. 

No. 4 attends to side arms aud supplies them to 2, runs up, and elevates. 

No. 5 attends to vent, supplics 3 with automatic gas-checks, runs up, 
makes ready, and fires. 

No. 6 supplies 3 with cartridges. 

No. 7 attends to fuzes and brings up projectiles in bearer, and assists to 
lift them to the muzzle. 

No. 8 attends to cartridge store, and serves out cartridges to 6. 


No. 9 assists 7. | 
No. 10 attends to shell store, issues shells, tubes, and fuzes. 


To Prepare for Action. 
Officer. No. 1. 


Prepare for Action. Prepare for Action. 
Examine gun. 
* Prepare for action.”—The stores are brought up as follows: 
No. 1, handspike and sights. TUN 
No. 2, handspike, and assists 4 with side arms. 
No. 3, handspike, removes the tampeon from muzzle. 
` No. 4, handspike, side arms, and support for head of side arms, 
No. 5, handspike, tubes in pocket, lanyard, pricker, and vent server. 
No. 6, two cartridge cases, which he leaves at the cartridge store, bucket 
filled, and brush. For drill purposes two drill cartridges. 











* If the gun is not behind a parapet, and the word of command 1s “ Take post 
at the gun,” the detachment whecls to its left as before, 2 and З halt in lino with 
the front of the wheels; 4 and 6 with the rear of the wheels, No. 1 in rear of the 


gun, 6, 7, 8, 9, and 10 at the limber. 
(4812) в 8 
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Νο. 7, fuzes and uze and shell implements. He obtains the fuze boxes 
from 10, having ascertained from No, 1 the fuzes required; and satisfies him- 
self as to the correctness of fuzes and fuze implements. He places the fuze 
boxes on the shell benches in the covered way on left of gun portion where 
the shells are fuzed. 

No. 8 prepares to issue cartridges. 

No. 9 provides a brush and shell bearer, also automatic gas-eliecks in box 
with lid unscrewed. No. 10 prepares to issue shells, friction tubes, and fuzes. 
He examines the shells carefully, cleaning them if necessary; he loosens the 
fuze-hole plugs of shells that will be first issued. 

The stores having been brought up, No. 1 will satisfy himself that the 
foresights fit properly on the gun and the horizontal bars of the sights work 
easily; he receives the reports from the Nos. responsible of any irregularity 
or deficiency in connection with the gun, ammunition, or stores. 

The sponge, rammer, and wadhook are laid on the ground clear of the 
platform, to the right of the gun and parallel to it, heads to the rear, resting 
on the support supplied by 4, sponge nearest the gun. The sponge bucket 
near the sponge head. 

The handspikes are laid down, two on cach side of the gun close to the 
carriage, points to the front, bevelled side uppermost, those of 2 and 3 out- 
side, and about two feet advance of those of 4 and 5. Мо. Ps handspike in 
rear of the platform. 

No. 3 examines the bore to see the grooves are free from grit, ἅς, 

No. 4 ascertains that the elevating gear is in working order (should the 
elevating are have been detached from the carriage he brings it up and 
adjusts 1t). 

No. 5 straps the tube pocket round his waist on the right side, coils up the 
lanyard, and passes the bight of it through the tube pocket strap; examines 
the vent server, and places it in the vent, the loop of the vent server lanyard 
over one of the sights; he fills his tube pocket with friction tubes, which he 
procures from 10, and places the pricker in the loop on the carriage, and sees 
that the automatic gas-checks are placed in a convenient position. 

N.B.—Should the stores be on the gun, they are unstrapped and laid down. 
as above detailed. B 

“ Examine gin." —No. 5 drifts the vent, replaces the pricker in the loop and 
the vent server. 2 supplies himself with the wadhook, searches the gun after 
the prieker has been, withdrawn, and replaces wadhook. 4 attends to the 
elevating wheel to bring the gun into a convenient position for loading. 


To Load. 








Officer. No. 1. 
Range— Yards. With— Load. 
With—Loud, 


* Load.” —No. 1 gives 7 the nature of shell and fuze required, and during 
the loading fixes his tangent scale at the required elevation. He places him- 
self in а convenient position, near the muzzle, whence he can watch the load- 
ing, and observe by the mark on the rammer if the shell is home. 

No. 2 places himself in a convenient position for sponging. Не places his 
left foot in line with and about 12 inches from the muzzle, steps to.his right 
with his right foot, aud looks to his left rear, takes the sponge in a horizontal 
position from 4, left hand back down, right hand back up, brings it in line 
with the axis. of the gun, enters the head into the bore, being careful to observe 
that the vent server is in the vent, slides his hands along the stave to his 
right as far as he can reach, sends the sponge upthe bore, slides his hands out 
again and forces the spouge hard home, gives it two, half turns, pressing it 
against the bottom of the bore, withdraws the sponge hand over hand, turning 
it from him, cleaning the bore well. When the sponge arrives near the 
muzzle, he jerks it out, his hands should then be in the position they were in 
when he introduced the sponge into the bore. Це then hands the sponge to 
4 and assists 3, 7, and 9 to lift the projectile and. place it in the bore, receives: 
the rammer, right hand about the centre back down, left as near the head as 
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К back up; as soon as the cartridge and shell are put in, һе entera the 
head into the bore, and forces them home hand over hand. Не then springs 
ithe rammer, steps out, hands it to 4, and goes under cover. 

No. 3as soon as the sponge is withdrawn takes the cartridge from the 
cartridge case with his left hand, moves up and places it in the bore, receives 
а gas-check from 5 and places it in the bore immediately in front of the 
cartridge, painted side to the rear; he then assists 2, 7, and 9 to lift the 
projectile and place it in the bore, withdraws the safety pin, or uncaps the 
fuze, places himself in а corresponding position to 2 and assists him to ram 
home; when the cartridge and projectile are home he quits the stave and 
goes under cover, 

No. 4 doubles out, halts in line with the sponge head, turns to his left, 
picks up the stave with his right hand back under, 6 inches from the head, 
turns three-quarters left about, and in doing so lifts the sponge over his head, 
allowing the end of the stave to rest on the ground. . His left hand meets 
the stave close to the sponge, his right hand is slipped up the stave about two 
feet. He then moves towards the muzzle and places the sponge in a con- 
venient position for 2 to lay hold of, waiting for its return at the left rear 
of 2, facing the gun. When he receives the sponge from 2, he allows the end 
of the stave to fall on the platform, steps to his left, turns three-quarters right 
about, passing the sponge over his head, lays it down, takes up the rammer as 
before detailed for the sponge, and hands it to 2. He then remains in 
position to receive the rammer as soon as 2 has sprung it. Ho lays it down 
аз he did the sponge and goes under cover. 

No. 5 hands a gas-check to 3. 

. No. 6 brings up a cartridge in а case and places it on the ground on 
9 right front; after the sponge is withdrawn he uncovers it, and as soon ав 
3 has withdrawn the cartridge, 6 takes the case back to the cartridge store. 

Nos. 7 and 9 bring up a shell in bearer, having fixed the fuze according 
to No. 1’s direction, and assisted by Nos. 2 and 3 place it inthe bore. No. 9 
removes the empty shell bearer. 


2 ATTN, λος 
A TOTS Ass 
wor } K Jum и y 
Ῥ + К ^ ` 
тей динар “ate ل‎ gu Lt " 


No. 8 issues a cartridge to 6. ος 8 
No. 10 issues a shell to 7 and 9. / “ate MP 


| " | я {| " де \ Н 
. . . y. (7: TE — wow, 

Directly the gun is loaded, No. 1 gives "Rin prr Гү 

Nos. 2, 3, 4, 5 take up their handspikes; 2 and- 23:3 iply'theirs horizontally 
over the spokes of the wheels in front, and under the bracket, close to the 
breast, and bear down; 4 and 5 use theirs as levers of the second order under 
the rear part of the wheels, All four numbers face to the rear.* 

When the gun is run up, No. 1 gives “ Malt” slides his handspike to the 
rear clear of the recoil, and looks over the sights, steadying himself by leaning 
‘on the cascable. 2 and 3 go to the end of the trail facing to the rear ready 
to traverse, 4 and 5 lay down their handspikes, 4 goes to the elevating wheel; 
$ prepares a tube. 


ο To Lay the Howitzer. 
Officer. No. 1. 


| е 
Cpress. 
Halt. 
Trail right. 
Trail left, 
Halt. 


At “ Elevate” or “ Depress,” 4 turns the wheel in the required direction till 


the word “Halt.” l 
At “Trail right,’ З heaves over the trail, at “Trail left” 2, till the word 


“ Halt.” 





* Running beck at Drill is the converse of the preceding, 


98. 


At “Extreme right or left,” 2.and 3 apply their handspikes, and with 4 
and 5 heave over the trail; when it is necessary to shift the trail plank, 
2 and 3 place the points of their handspikes under the trail and raise it ; 
4 double mans 2’s handspike, 1 and 5 shift the plank. | 

If it is necessary to run the gun back, at “ Гит back” 2 and 3 apply their 
handspikes in front of the wheels, using them as levers of the second order: 
4 and 5 take a purchase with theirs over the most horizontal spokes 1n rear 
and under the brackets; the whole facing to the rear. 

. Should no order to fire be given when the gun is laid, No. 1 gives the 
order * Under cover." 


To Make Ready and Fire. 
Officer. | No. 1. 





Fire———— "rounds. No..———— Ready. 
Nom Fire. 


Νο. 1 lowers his tangent scale and gives “ Ready;” 5 presses the tube 
into the vent with his right thumb, steps clear of the recoil, shifts the lanyard 
A his right hand and extends it, keeping his hand level with the vent, facing 
the gun. 

p? soon as “Ready” is given, 2 and 3 lay down their handspikes and 
with 4 go under cover. 

At “Fire” 5 draws the lanyard strongly towards his body, without a 
jerk; he then drifts the vent, replaces the vent server and goes under cover, 

No. 1 does not again give “ Load” until 5 has replaced the vent server. 

When the charge is below 6 lbs., up to 30° elevation may be given; when 
the charge is 6108. or over, not more than 20°. 


ÍNSTRUCTIONS FOR THE DISABLEMENT On DESTRUCTION 
oF GUNS BY MEANS OF GUN-COTTON. 


(See Clause 137 of Атту Circulars, 1880.) 


Tho Destruction of Heavy Guns when Time is immaterial. 
The Hasty Disablement of Siege Guns. 


The Destruction of Heavy Guns when Time is immaterial. 


This duty will be performed by the Royal Artillery, the stores marked (a) 
in the following list being obtained from the Royal Engineers; and the 
remainder taken from the siege train equipment. 

The materials required are as follows :— 


(a). Guncotton (1 Ib. slabs), perforated, to receive a dry primer ; 2 slabs 
for each charge, and spare slabs at the rate of 2 spare for every 5 
(or less number) of guns to be destroyed. 

The “guneotton wet slabs, 2 perforations,” mentioned in List of 
Changes, $ 4883, are cut in half to form these 1-lb. slabs. They 
are issued wet; and arrangements are made for so keeping them, 
pe tt із immaterial whether they are wet or dry when required 

Or 186. 


(a.) Guncotton primers, dry, weighing 1 oz, 1} inch in diameter, 
coated with paraffin ; 1 primer for every two slabs. 


Bags, κ Diss to contain 2 lb. of guncotton, 1 for every 2 slabs 
carried. 


(α.) Exploder, dynamo-electric, quantity. 
(a.) Solution, indiarubber, in tin cylinder, 


(a.) Twine, stout, 1 Ib. 
This 1з sufficient for about 20 charges. 


(a.) Detonators, No. 13, in a cylinder containing 25 detonators, with a 
rectifier. | 
Lach cylinder will suffice for 20 charges, with 5 spare detonators. 


` (a.) Wire, insulated, lengths of 40 yards each. 
F'ive additional yards are required for cach charge after the first 
. operation, to replace the wire blown away by a discharge. 

Tackle and selvagees, with rollers, skidding, handspikes, &c., for 
lowering the gun into a pit, or up-ending it under the branch of a 
tree. 

The exact proportion of these cannot be given. It will depend upon 
the size of the guns to be destroyed, upon local circumstances, dc.’ 


DIRECTIONS FOR CARRYING OUT TILE OPERATIONS.* 


Plug up, with а peg of wood, the vent of the gun to be disabled, driven 

well in во as to make the vent watertight. 
` Up-end the gun on its breech, either by digging a pit for its reception, or 
by other convenient means, 

The Officer in charge of the operations must be guided by local circum- 
stances, but the more the gun is raised vertically on its breech the better. 

Clean the terminals of the insulated wire, and of the wires attached to the 
detonators, by scraping. The detonator is then to be connected with the in- 
sulated wires. To secure perfect electrical circuit the junctions must be 
insulated from each other by smearing them over with indiarubber solution, 
and wrapping them with tape (indiarubber or calico). 

Insert the detonator, after securing it to the wires, into a dry primer, 
first using the rectifier to ensure the hole in the primer being of a proper size 
to admit the detonator, which should be set home to the head. 

On no account whatever should a detonator be twisted or roughly forced into 
а primer. U 

“ls the dry primer, fitted with detonator, into the perforation in one of 
the 1 lb. slabs, pushing it gently in until the hole in the slab is quite filled by it. 

Place the slab thus prepared, together with another slab, in a water- 
proof bag. 

Choke the neck of the bag with twine closely round the insulated wires ; 
plaster the inner portion of the choke round the wires with the indiarubber 
solution, and choke again round and above the solution so as to make the 
whole as watertight as possible. 

Attach to the wires a small sinker of any heavy material, so that its 
weight comes on them above the choke. The sinker should be small in 
bulk, so as to allow the charge to settle home to the bottom of the bore; 
and, when hanging freely from its point of support, it should be just below 
the bottom of the bag. 

Attach to the choke a piece of stout twine long enough to reach to the 
bottom of. the bore of the gun, and lower the charge by it carefully to the 
bottom of the bore, paying out the insulated wires at the same time, and 
taking care that no strain comes on them. 

In operating upon guns of the heavier natures, it is advisable, in order 
to ensure their destruction, to employ two charges, to be fired simultaneously 
in different parts of the gun’s bore. These charges should be prepared as 
directed, and. should then be firmly attached to a stick of such length that, 
when inserted into the gun, one of the charges shall be at the breech of the 

un while the other should be just above the trunnions. One of the wires . 
from tlie exploder should be attached to the detonator in the lower charge, 
the other wire from the exploder being attached to one of the wires of ile 
detonator in the upper charge. The other wires of the detonators should be 
connected together by a piece of insulated wire. The whole of the connec- 
tions must be carefully insulated. 
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* See note at end. 
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(The sinker, which should bo attached to the stick, or tho lower, charge, 

must be sufficiently heavy to prevent the charges none) 

Fill up the bore with water; connect the free ends of the insulated 
wires with the binding screws of the exploder, and,. after seeing that all 
is clear, fire the charge by turning, or pressing down, sharply the handle of 
the exploder. 

This should be done immediately after lowering the charges into the 
gun, so as to give the water as little time as possible to effect an entrance 
into the bag. 

The operator should be careful to place himself and his party under 
cover, and the terminals of the conducting wires are not to be connected 
to the exploder until all present have placed themselves under cover. 

In the event of a detonator failing, at once disconnect tho wires from the 
exploder. The charge must then be taken up and re-made, with a fresh 
detonator. Great caution must be exercised in slowly extracting tho 
detonator from the primer. 


Cautions 


Care should be taken to see that the insulation of the wire is perfect, 
that the connections are clean and good, and that they are afterwards 
thoroughly insulated, according to the ө ү given. | 

"If any part ofthe wire is accidentally denuded of its insulation, prop up 

the adjacent insulated portion, so that the bared portion will not touch the 

round, If time allows, it is better to wrap the defective placo thoroughly 
in indiarubber tape. | 

Detonators by themselves must always be handled with the greatest 
care and freedom from rough usage, and still more so when they are fitted 
into guncotton. The latter by itself is harmless. 

Immediately after an explosion, detach the wires from the exploder, 
re Ἐν not re-attach them till just before firing the next charge, as 

irected. 


The Hasty Disablement of Siege Guns. 


The hasty disablement of siege guns will be carried out by the Royal 
Artillery. | 


STORES REQUIRED. 


The necessary supplies of guncotton for the disablement of sie 
will be obtained from the Royal Engineer Siege Park. RIS 
The following stores will be carried with each unit of the Siege 


Train :— 
چ‎ fl—ks5üab. .. 0 В 
""' | stores, disabling, ordnance, siege sS iis ὡς 2 
vesuvian matches TS к 5 РР "EE | 
detonator, for 81 .... T B. ον un en Я 
Cases ..4 guncotton primers u ш и 9 
guncotton slabs} .... d sisi fi iss .. 4 
Cylinders n No. 8, for 8 is p: xs E 
y guncotton primer, dry, 1} in. X 1} in, for 8 a. 2 
Detonators, s 8 š 9918 arie f 5458 ates 9948 φας е 16 
unsotton [: ry primers, 1 perforation, 14 in. X 1} in... ' ὦ. 16 
wet slabs, 2 perforations, 6} in. 181 
Pouches, match-boxt ie й X ees n e n ~ pl a 


Rectifiers, guncotton primers ف‎ Ἢ шш ووي‎ Ἢ Я 
Twine, choking, 3-thread — ... ш. uw. wu. „у pieces 1 
—_———-+-+—+——————————_—————өЄ— —————————————————.——————Єү—Є—ү———Єү——.. 


* Copper, tinned. Leather. 
£ In half slabs, 1 perforation in each, e M 
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INSTRUCTIONS FOR CARRYING OUT THE OPERATIONS,* 


In the case of guns of 64-pr. and larger calibres two slabs must be 
employed. 

Insert а detonator into а dry primer. 

On no account should a detonator be twisted or roughly forced into a primer. 
‚ Insert the dry primer fitted with detonator into the perforation in one 
of the slabs, pushing it gently in until the hole in the slab is quite filled by it. . 

. Tie a piece of twine round the detonator, pass the ends round the slab, 
апа then tie them together; the object being to prevent the primer slipping 
out of the slab. | 

Place the slabs lengthways оп the chase, their long sides touching, about a 
foot from the muzzle, Tie them on tightly with twine to prevent them 
slipping, from wind or other disturbing cause. | 

The exact position must depend on the form of the gun. The great thing 
is to have as much of the surface of the cotton in actual contact with the gun 
as possible. Hence the slabs should not ride on an astragal or moulding, but 
should always be placed on a plain part of the chase. | 

. Observe the direction of the wind, and arrange the slab containing the 
detonator so that the tail of the safety-fuze is away from the slab and to 
. leeward of it. This is to lessen the chance of a spark igniting the guncotton 
before the detonator is fired, in which case, in all probability, no effect what- 
ever would be produced on the gun. 

If projectiles belonging to the gun are available, and time allows, it is 
advisable to ram one up the- bore; so that when the gun is dented by the 
explosion it may be imprisoned there and prevent the gun from being used 
even to fire a bag of bullets. . 

Tear or cut the little calico cap off the end of the safety fuze and ignite the 
fuze by the vesuviam matches provided, or other convenient means. Ап 
ordinary flame does not readily ignite it. The fuze ignites most easily when 
cut obliquely with a sharp knife. 

Retire under cover, and await the explosion. The length of safety-fuze 
will burn about 45 seconds. | 

Should circumstances permit, the effect of the detonation will be increased: 
by placing a filled sand bag ora sod of turf on the guncotton, when lashed 
in position on the chase, Great care should be taken in this operation not 
to strike or bend the detonator. АА 

It is also advisable, after the explosion, to try if-thd gaisso ате as 
to prevent loading. If the dent is not sufficient; hé ‘operation "ghi ld be 
repeated, putting the fresh slabs in the same place fa the first. b . | 

к ANO 
Caution. SS | Ad 

ем 
Never roughly bend or kink the safety fuze. Iri λές appáfently gone 
out without firing the detonator, allow at least half-an-hourto-tlapse before 
meddling with it, if time will admit, but if not, the greatest care must be 
taken in touching it, to avoid accident by a “ hang-fire,” | : 


* Notr.—The above'instructions have been prepared with special reference 
to the disablement or destruction of muzzle-loading guns. Breech-loadin 
guns can generally be temporarily disabled by the removal or destruction o 
portions of the breech apparatus. In destroying such guns, or rendering them 
permanently disabled, Officers will, while being guided generally by these 
instructions, use their discretion as to the μην of the charges in such 
positions as may appear most suitable, according to the particular construction 
of the gun to be operated upon. per 
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INSTRUCTIONS FOR USE OF WATKIN'S CLINOMETER. : 


To read the angles marked on the drum.—The brass drum is marked in 
degrees, commencing at 0° on the top to 45° at the bottom. Each degree is 
subdivided into twelve parts; each small division therefore represents angles ` 
of 5 minutes. | 


The scale is read from right to left, thus— 


the reading opposite the arrow would indicate an angle of 2° 25’. 


То lay a gun or howitzer at any angle up to 45".—Unscrew the drum until 
the À points to the elevation required, place the clinometer, thus— 








Ару i 
ПЕ) 
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τ elevate the piece until the bubble of the spirit-level is in the centre of the 
tube. 
For angles of depression.—Proceed as above, but reverse the direction of 
the instrument, placing it thus on the breech of the gun— 
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and thus on the muzzle— 





For angles of elevation greater than 45°.—Subtract the angle of elevation 
required from 90°, unscrew the drum to this reading ; thus, for 60°, unscrew 
the drum to 30°, and place the instrument on the breech of the gun, thus— 





or on the muzzle, thus— 





nnd elevate until the bubble is in the centre of its run. 
Copies of the above instructions will be issued with the instruments. 
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Plate IV. 
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SHOT, R. M.L. CASE, 8 INCH. MARK Ш. 


FOR GUN AND HOWITZER 70 CWT AND 46 CWT. 


SCALE d 


LENCTH OF SHOT = 1-05 CALIBRES. 


AVERAGE TOTAL WEIGHT 
CASE 
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Plate IX. 
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| CARRIAGE SIEGE R.M.L.8 INCH 7O CWT HOWITZER. 
ы he FOR CENTRAL PIVOT, 


E S, Sink the pivot block “a vertically in a bed of 
Š эш. | concrete 6 to 7 fè av diameter. 
h | The top of the pivot Block. rmust- be 4 above the 
| ground when finished. 
Place the wheel plates “b.b.” 6 inches trv front of 
pivot, and 4:8" apart between centre lines of plates, 
anol place the trail plate `C” as Shown.” 
Place the circular wheel guide oL" over the pivot 
block. “wv * Insert the pivot plug ©” and fasten the 
Hydraulic Buffer F's securely zzv it. 
See that the bolts 9. AZ of the hydraulic butter and 
stay are properly secured, and prepare the butter 
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SIDE ELEVATION. 
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